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Chapter 3: Affected Environment

Introduction

The information provided here supplements the documentation of the affected environment contained in
chapter 3 of the Sierra Nevada Forest Plan Amendment (SNFPA) Final Environmental Impact Statement
(FEIS) (January 2001). The focus of this chapter is on specific areas for which new information or
analysis is relevant to the decision to be made. The following sections describe changes in environmental
conditions observed since the FEIS was completed and highlight key findings and new information
identified in the Sierra Nevada Forest Plan Amendment Management Review and Recommendations
(USDA Forest Service Pacific Southwest Region 2003g).

3.1. Physical and Biological Environment

3.1.1 Climate and Climate Change

Climate is a determinant of the Sierran landscape. Climate and its changes are a primary and overriding
force that has sculpted the structure, species composition (including large scale movement and local
extirpation), density, and productivity of the biotic communities of the Sierra Nevada. It has profound
influence over hydrology, soils, and landforms (glaciation, erosion). Climate also has dramatic impacts on
other environmental factors such as fire, insects and pathogens, and evolution. In addition, climate is
constantly changing in complex and nested cycles that operate at several time scales (millennia, century,
decade, and annual), with some changes being dramatic and relatively sudden (Millar 2003).

Climate change and its effects on forest vegetation, insects and pathogens, fire regimes, wildlife, air
quality, and hydrology are addressed throughout the SNFPA FEIS. Supplemental information provided in
this section acknowledges the dynamics of climate change and its role as a primary architect of the
vegetation communities of the Sierra Nevada, discusses the implications of climate change for forest
planning, discloses risks and uncertainties, and links climate change with adaptive management.

FEIS Consideration of Climate Change

The impacts of climate change on vegetation dynamics is briefly discussed in chapter 3, part 3.1 (pages
60-61) of the FEIS. The role of climate change shaping the vegetation of the Sierra Nevada, with
emphasis on old-growth forests, is discussed in more detail in part 3.2 (pages 123-124). The structure and
composition of vegetation is discussed in light of historic climatic changes that caused some considerable
individual species migration and community composition shifts over the course of 4.7 million years.
Changes in fire regimes in response to climatic change and resultant effects on vegetation are also
discussed. Fires, insects and pathogens, and climate change and their interactions are identified as the
most prevalent historic forces that influenced old forests. Cautions about the use of historic conditions as
analogues for desired conditions are also addressed. Impacts of climate change on species composition,
forest density, and horizontal distributions and patterns are discussed in chapter 3, part 3.2 (pages 149-
150).

The variability and uncertainties presented by climate change are integrated into desired conditions for the
landscape mosaic and old forest patches by forest type. Inherent in the definition of desired condition is
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the assumption that “the distributions are broad enough to allow for shifts in vegetation over time in
response to climate change within the time frame of this FEIS” (chapter 2, page 136 of the FEIS).

The role of climate change on hydrology and water as a force of change is discussed in chapter 3, part 2
(page 32). Impacts of climate change on fire regimes are acknowledged in chapter 3, part 2 (page 35).

The role of climate change on wildlife species of the Sierra Nevada is addressed in chapter 3, part 4.
Generally, climate change is addressed as a non-habitat risk factor that is outside the control of the Forest
Service. For example, both marten and fisher are at the southern-most extents of their ranges in the Sierra
Nevada. These species are at relatively higher risk to climate driven changes since they are at the
periphery of their biogeographic ranges (chapter 3, part 4.4, pages 6 and 24.). Climate change is also
identified as a potential factor in the decline of the foothill yellow-legged frog (chapter 3, part 4.4, page
212) and Yosemite toad (chapter 3, part 4.4, page 222).

Modeling of Old Forest Emphasis Areas place emphasis on delineation of rare or concentrations of
desired entities (i.e. species, communities, or ecosystems) in large enough areas that they provide
functional landscape units that allow for ecosystem processes including, for example, fire or
metapopulation interactions and connectivity at the broader scales for genetic diversity and response to
climate change (Appendix B-11).

Climate Change and the Sierra Nevada

The science of climate change is rapidly developing. Within the last 20 years, scientists have made great
strides unraveling the history of climate change, based largely on information recorded in tree rings; lake,
bog, and ocean sediments; tree invasion of meadows; coral reefs; and ice packs. Integrated assessments of
this body of information paint a picture of continual change and nested oscillating cycles operating at
several time scales whose additive effects may cause dramatic and sometimes sudden changes.

Climate is not as much a landscape component as it as a landscape determinant. It exerts an overriding
influence on such landscape components as vegetation (including its type, biomass, and distribution);
hydrology (including the size, distribution, fluctuations, and water quality of lakes and rivers); soils
(including thickness, stability, and nutrient capacity); and landforms (including their rates of formation
and loss). It also strongly influences other landscape determinants, the most important of which may be
fire (including its location, frequency, and intensity) (Stine 1996).

Climate is also inherently site specific, differing even over small areas depending on such variables as
topography, slope orientation, vegetation coverage, and elevation (Stine 1996). Vegetation patterns,
structure, and distribution are a product of the interaction of the adaptability and needs of the species,
responding to the climate and characteristics of the sites. In a range as large and diverse as the Sierra
Nevada, the interactions are extremely complex, and in light of possible climate change, exceeding
difficult to predict.

Climate is inherently changeable, at multiple scales of time, with resultant effects on biotic communities
in the Sierra Nevada. Assessments of historic vegetation during the Quaternary (the past 2.4 million
years) and Tertiary (2.5 to 65 million years ago) periods show dramatic changes in vegetation in response
to climatic change (Millar 1996, Woolfenden 1996). Species responded individualistically to these
changes, moving along elevational or latitudinal gradients, sometimes assembling into communities with
no known modern analogue. Some species went extinct within the range. In the recent past, vegetation
has responded to a general warming trend around 10,000 years ago, an increase in effective precipitation
about 6,000 years ago, a cooler period 3-4,000 years ago, a brief warm-dry period between A.D. 900 and
1300, and a subsequent 400-year period with cooler and wetter conditions and multiple advances of alpine
glaciers known as the Little Ice Age (Woolfenden 1996). Around 1850, just as Europeans began to arrive
in the Sierra Nevada, the region experienced a marked shift in climate from the cool and moderately dry
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conditions of the Little Ice Age to the relatively warm and wet conditions that have characterized the last
145 years (Stine 1996).

Today’s Sierran forests are a snapshot in time of the interaction of a dynamic climate and site conditions
and the response of plant and animal species (and communities) to these forces. Only fairly recently have
anthropogenic influences (fire use, fire suppression, timber harvest, development, introduced species,
greenhouse gases, pollutants) significantly impacted large expanses of the Sierra Nevada.

Climatic Cycles

Analysis of climate change reveals a picture over the past two million years of oscillatory climate change
operating simultaneously at multiple timescales. The multi-millennial cycles have average differences of
10-15 degree centigrade and are driven by cycles of the earth’s orbit around the sun and the resulting solar
heat received by the earth of glacial/interglacial periods. Nested within the glacial/interglacial cycles are
century-millennial climate oscillations, paced primarily by cycles in solar activity. Within the century-
millennial climate oscillations are interannual to decadal fluctuations generated by ocean/atmospheric
dynamics (Millar, in press). The additive effects of these changes may be dramatic, driving average
temperatures up and down by as much as 20 degrees centigrade. Moreover, rather than always being
gradual, climatic shifts have often been abrupt, with marked changes in temperature and precipitation
taking place over periods as short as a few years or decades (Millar 2003). Anthropogenic influences
(greenhouse gases, large scale vegetation, and manipulation) on climate are a fairly recent addition to the
complex interactions that drive climate oscillations.

Millar (in press) also notes that climate change functions as an important recurring agent of ecological
change, with each scale of historic cycling tracked by changes in vegetation. Primary responses at multi-
millennial scales are major migrations, range shifts and population extirpations, and colonizations.
Cyclical range changes of Monterey pine along the California coast, for example, demonstrate vegetation
responding to millennial scale climate oscillations. Similar types of change at smaller magnitudes
characterize century-millennial oscillations, as evidenced by limber pine colonization and extirpation
throughout large watersheds in the Sierra Nevada and Great Basin. Annual and decadal climate
oscillations provoke primarily changes in productivity and abundance of plants.

The historic record of the Sierra Nevada indicates high variability of species abundances within locations,
changes in species extent and distribution (especially at geographical and ecological margins), changing
species diversity within plant communities, movement of plant communities around the range, and
changing fire regimes over even relatively short time (Millar and Woolfenden 1999).

Implications for Managers

Climate change is a background force that affects all aspects of ecosystem form and function in the Sierra
Nevada. Climate is variable on annual to millennial scales and affects ecological dynamics from short-
term (population genetics, population growth, and decline) to long-term (evolutionary trajectories, native
species ranges, community composition). Climate also affects other ecosystem forces such as fire, insects,
and diseases that dramatically impact Sierran forests. Despite recent knowledge gains, climate change is
not fully understood and there are significant information gaps. Short-term (interannual-decadal)
projections are reasonably reliable, but long-term projections are still highly speculative and subject to
error.

It is also difficult to establish base-line conditions that serve as target for ecosystem restoration. It is
tempting to use conditions during the period just prior to European settlement as a model for what the
Sierra should look like today. However many scientists caution against managing for an idyllic “steady
state” based on conditions that may have developed in response to cooler and wetter conditions of the

Chapter 3: Affected Environnent - 111



Sierra Nevada Forest Plan Amendment — Final Supplemental Environmental Impact Statement

century prior to the gold rush. In the past, native species have existed under drastically different climatic
and environmental conditions, assembled into mixes not seen in the recent past, and have evolved and
responded to current and changing conditions. For example, the massive drought and insect mortality
event occurring in the San Bernardino Mountains will have long-term impacts on the distribution and
composition of forest vegetation in the affected area.

Millar (1996) cautions that the assumptions about the behavior of native species in the future under
unknown climate and/or under novel management regimes should not be based solely on the behaviors of
species in current (or past) environments. She urges that the most appropriate management action is to
maintain diverse, healthy forests with conditions favoring resilience to unpredictable but changing future
climates and management regimes. Management programs that build flexibility, reversibility, and
alternative pathways are more likely to succeed in an uncertain future than plans that require landscapes
to reach precise vegetation targets. Stine (1996) argues that efforts to restore landscapes should not focus
on the pre-European landscape, but rather on the landscape that would have evolved during the past
century and a half in the absence of Europeans. Providing for fluidity in species boundaries and plant
community structure and composition has been a dominant feature in Sierran ecosystems and may be a
significant mechanism that enables species sustainability over time (Millar and Woolfenden 1999).

Alternatives addressed in this SEIS prescribe a schedule of treatments as well as standards and guidelines
to improve the resilience and sustainability of Sierran Ecosystems with emphasis on conservation of old
forests and associated species; addressing problems with aquatic, riparian and meadow ecosystems; and
addressing the risk of catastrophic fire. These management activities should lead to incremental
improvement of the resilience of these ecosystems to unpredictable climate change. Climate will be a
continual change force working on these systems coincident with management activities, so cause and
effects will be difficult to discern.

Through monitoring, feedback, and adaptive management, the effectiveness of treatments in light of
climatic interactions will be assessed and modified within the context of the standards and guidelines in
this document. Adaptive management of Sierran ecosystems will be implemented with due consideration
of the developing body of information on climate change.

3.1.2. Forest Ecosystem Health

Background

Forest and Vegetation Health Concepts, Definitions, and Additions to
FEIS

For purposes of this discussion, the terms forest and/or ecosystem health refer to the response of
vegetation to climate change, drought, insects, and pathogens, as well as the composition and structure of
vegetation relative to desired conditions. The SNFPA FEIS provided some information concerning
ecosystem conditions and consequences of the alternatives regarding key aspects of forest and ecosystem
health. Desired vegetation conditions identified in the FEIS, particularly those related to canopy density
and species composition, were intended to achieve greater resilience to drought, climate change, and
insect and disease-related mortality compared to current conditions. This supplemental environmental
impact statement (SEIS) provides more background information on each of these affecters of forest
health.

Drought

The vegetation composition, structure, fire regime, and insect/pathogen-related mortality for a given
landscape or bioregion depend, in part, on prevailing climate. Climate characteristics such as temperature
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and precipitation are in continual flux. The rate and direction of climate change also varies with time. The
magnitude and degree of climate change depend, in part, on the scale of time period examined. For
example, droughts occur when precipitation changes to lower levels on an annual time scale. An overall
climatic regime can vary over thousands or millions of years. This discussion focuses on droughts, either
as part of the current climatic regime or projected future climate regimes.

Historically, droughts have been common in the planning area. Various analyses of tree-ring data suggest
that the more recent drought periods (within the last 100 years) are not anomalies when considered in the
long-term context of 1,000 years (Fritts, Lofgren, and Gordon 1980, Graumlich 1993, Fritts et al. 1979).
These studies indicate that California has experienced at least six periods of significant precipitation
deficit since 1600. In the perspective of a 360-year reconstruction of precipitation, the period since 1890
has been one of moisture surplus. This surplus, in combination with fire suppression and selective
removal of the more drought-tolerant pine species since European settlement, has resulted in increased
forest densities and changed species composition. These changes have made forests and other vegetation
communities in California more susceptible to drought-induced mortality.

Insect/Pathogen-Related Mortality

Vegetation near the limits of species distributions (especially where precipitation is limiting) is
particularly vulnerable to drought (Dale et al. 2001). This phenomenon is evidenced by the greater
concentrations of high-mortality events in the eastside and lower elevations of the westside of the project
area during the droughts of the last century. Further, large portions of the westside mixed conifer zone,
particularly on drier portions (ridgetops, upper slopes, south and west-facing aspects), are also vulnerable
to high levels of mortality during droughts, especially where precipitation levels are lower (<40 average
annual precipitation). Although not as dry as the eastside forests, these areas of mixed conifers are more
productive, causing stand densification from fire suppression and consequently competition for scarce
water resources, to be elevated (Franklin, personal communication 2003). Reports of drought-related
insect/pathogen mortality in mixed conifer forests in the Stanislaus National Forest in 1924 support the
notion of greater vulnerability of these drier portions of the mixed conifer forests (Meinecke 1925).

Projections for climate change in the Western U.S. include both increases in mean temperature and
increases in precipitation (Dale et al. 2001). However, there is also a trend toward greater fluctuations in
precipitation and temperature. The fluctuations, particularly toward low precipitation, are more important
than mean trends in interpreting potential consequences of future drought. The extensive vegetation
mortality currently being experienced in the San Bernardino National Forest and in large areas of the
Southwest (Arizona, New Mexico, and Utah) provides a stark example of the potential consequences of
several years of drought in dry ecosystems. In addition to extensive mortality in conifer-dominated
forests, entire hillsides of very drought-tolerant manzanita, live oak, and pinion-juniper are dead or dying
in theses regions.

Stand Density

Stand density, along with species composition, is an important factor in determining the degree of
vulnerability to severe drought and insect/pathogen related mortality. Forest managers recognize the
relationship between stand density and tree mortality and growth rates. Increasingly, the Stand Density
Index (SDI) is used to assess stocking levels. SDI provides a standardized method for calculating a given
stand’s density based on an index value for 10-inch diameter trees per acre. Threshold SDI values for
forest health have been estimated for Sierra Nevada conifers and are used as reference points when
individual stands are being diagnosed. The limiting SDI for ponderosa and Jeffrey pine is 365; it is 800
for white fir and 1,000 for red fir. These are limiting but not sustainable densities. For example, when the
SDI of ponderosa pine stands approaches 365, large losses from bark beetle epidemics usually result.
Mortality begins to occur in these stands at SDI levels near 230 (Oliver and Uzoh 1997). While SDI is
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more difficult to measure in the field than basal area, its insensitivity to the age of the stand and to site
quality make it a desirable measurement variable.

Forestry inventory mapping, by canopy closure, provides additional information regarding intertree
competition levels. Based on the degree of closure, these maps assign a letter designation to reflect the
canopy closure level. Areas with canopy closure levels > 40% commonly contain groups of trees with
moderate to high intertree competition levels. The “N” class (>40-69%) and the “G” class (>70%)
account for approximately 4.2 million acres. These acres are at risk of drought/insect-related mortality.
For the individual tree, density is defined by its own neighborhood. Area-wide classifications reflect the
average density within the mapped area. These average values, therefore, likely underestimate or
overestimate densities at specific points within the stand. Despite this lack of tree-level precision, it
reasonable to assume that high density exists on several million acres.

Forest density also influences trends in species composition. Greater densities favor perpetuation of
shade-intolerant species (e.g. white fir and incense cedar) and lower densities offer more opportunity for
regeneration and recruitment of shade-intolerant species (e.g. ponderosa pine).

Insects/Pathogens and Abiotic Factors

Insects and diseases have the potential to alter vegetation in a relatively short time. A bark beetle outbreak
in combination with drought conditions can cause widespread mortality over a large area in a single
season. Management activities that promote tree health and vigor also reduce the potential damage from
insects and diseases. The significance of effects of insects and diseases on vegetation depends on their
impacts on ecosystem structure and function and specific management goals and objectives.

Historically, the most significant widespread, weather-related effect on vegetation in the Sierra Nevada
has been conifer mortality because of severe moisture stress and consequent infestation by bark and
engraver beetles. Conifer mortality tends to increase whenever annual precipitation is less than about 80%
of normal. Wide fluctuations in annual precipitation are a common occurrence in California, and recurrent
droughts have been a long-standing feature of the Sierra Nevada climate (Ferrell 1996). Since the late
1800’s, moderate to extreme (on the Palmer Drought Index scale) drought periods in California occurred
in the periods 1897-1900, 1923-1925, 1930-1934, 1946-1949, 1958-1962, 1975-1977, 1987-1994, and
most recently, 2000 to the present.

The key insect pests and pathogens affecting Sierra Nevada forests usually function as members of biotic
complexes in which the members are highly interactive. In California’s Mediterranean climate, drought is
probably the most important predisposing factor to these complexes (Ferrell 1996). But overly dense
stand stocking, fire, logging, urbanization, air pollution, snow breakage, windthrow, and flooding can also
weaken trees and predispose them, or cause them to become susceptible, to pathogens and insects. Like
biotic complexes, environmental factors can be highly interactive.

Insects

Both bark beetles and defoliators can impact Sierra Nevada forests. Defoliators include the Douglas-fir
tussock moth (Orgyia pseudotsugata), the pandora moth (Coloradia pandora), and the Modoc budworm
(Choristoneura vididis). Defoliator impacts are periodic and include growth loss, top-kill, and mortality.

Bark beetles have the largest impact. Sporadic outbreaks cause widespread mortality in virtually all major
coniferous species and forest types. The bark beetles associated with tree mortality include western pine
beetle (Dendroctonus brevicomis) in ponderosa pine, Jeffrey pine beetle (Dendroctonus jeffreyi) in Jeffrey
pine, mountain pine beetle (Dendroctonus ponderosae) in lodgepole pine, sugar pine, and ponderosa pine,
and fir engraver (Scolytus ventralis) in red fir and white fir.

Red turpentine beetle (Dendroctonus valens), often found in association with other pine bark beetles, is
commonly seen after prescribed fire and can contribute to mortality.
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Pine engravers such as Ips paraconfusus and Ips pini periodically infest green pine slash. Ips species can
also kill large groups of trees during drought periods. Host material can be created through wind events,
snow breakage, or harvesting activities. Residual trees can be attacked simultaneously when pine
engravers are infesting the slash or later by emergent populations that have developed in the slash.
Attacks to pine trees can result in top kill or whole tree mortality. In the warmest part of the summer, 1ps
beetles can complete their life cycle in 35-40 days. All the above insects are native to the Sierra Nevada,
play a diverse role in forest ecosystem dynamics, and have co-evolved with the vegetation.

Mortality related to pine bark beetles (western, mountain, and Jeffrey pine beetles) and fir engraver
beetles occurs primarily in small groups or in single trees scattered over several hundred acres. Successful
attacks by pine bark beetles result in tree mortality. Successful attacks by the fir engraver (in red and
white fir) can result in top-kill, branch kill, patch kills along the bole, or whole tree mortality. In general,
mortality occurs in overstocked stands and often in combination with diseases; however, during periods of
protracted drought, mortality may be expected to occur in stands having various stocking levels.

In part because of the biology and host selection behavior of bark and engraver beetles, the condition or
vigor of the host tree is the critical determinant of a successful attack. Conifer hosts growing under
healthy, vigorous conditions are best able to resist attack through their evolved defense mechanisms.
Trees that have been weakened by some factor or agent, including drought, disease, physical injury,
lightening, fire, and/or between-tree competition due to overstocking, are more likely to be successfully
attacked. Consequently, regulation of stocking and species composition through vegetation management,
in combination with the reduction of other predisposing factors, allow trees to grow as healthy and
vigorously as possible and prevent or reduce chances of successful attacks by bark and engraver beetles
and subsequent mortality.

Douglas fir tussock moth (DFTM) (Orgyia pseudotsugata) is also found in mixed conifer/white fir stands
in the Sierra Nevada. Historically, this defoliator has erupted about once every 10 years somewhere
within the mixed conifer/white fir type in the Southern Cascade and Sierra Nevada ranges. Repeated
defoliation by DFTM can cause white fir mortality.

There is no circumstantial evidence that direct suppression of Jeffrey pine beetle infestations through
removal of infested trees in selected areas, prior to beetle emergence, has reduced the number of trees
subsequently killed in the treated area (Wenz, personal communication). This treatment has been
successfully implemented on the Truckee Ranger District of the Tahoe National Forest National Forest,
the Inyo National Forest, the Lake Tahoe Basin Management Unit, and in Lassen Volcanic National Park.
Rapid removal of infested trees prior to beetle emergence has resulted in fewer trees being attacked the
following year and the maintenance of a Jeffrey pine component in the stand.

Low to moderate intensity fire can damage some residual trees to the extent that they become more
susceptible to bark beetle attacks. Forest fires of sufficient intensity or duration to injure cambium and
foliage of trees can increase a tree’s susceptibility to bark and/or engraver beetles. Many trees that have
been only moderately injured by the fire and are capable of recovering may be attacked and killed by
beetles after a fire. Red turpentine beetles (Dendroctonus valens), for example, are commonly found
attacking conifers in areas that have burned by either prescribed fire or wildfire. Fire-injured trees can
attract beetles for one or two seasons following a fire; however, this phenomena does not appear to
commonly occur in the Sierra Nevada, and bark beetle responses following fires are not alike in all
situations. While fire injured trees can attract bark beetles in considerable numbers, they do not always
afford favorable breeding conditions for new beetle broods. Some of the factors involved in post-fire bark
beetle attacks are level of stress of trees prior to the fire (i.e. drought-stress), bark beetle population levels
prior to the fire, fire season occurrence, and timing of salvage operations. In addition, fires that result in
cambium damage can also create openings for pathogen entry.
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Pathogens and Abiotic Conditions in the Sierra Nevada
White Pine Blister Rust (Caused by Cronartium ribicola)

A non-native fungus affects white pines (sugar, western white, whitebark, limber, foxtail pines) and its
alternative host, Ribes spp. The principal effect is mortality of trees that become infected. Smaller trees
die rapidly. Mature trees may survive infection, although with sufficient infections, they can be
predisposed to bark beetle attack.

Dwarf Mistletoes (Arceuthobium Species)

Dwarf mistletoes are common in the Sierra Nevada forests. They are parasitic seed plants that attack
members of the Pinaceae family. They are relatively host-specific and require a living host for survival.
They cause reduction in growth rate, development of deformities (cankers, witches brooms), and
increased susceptibility to bark beetle attack and mortality. Stocking levels, abundance of precipitation,
and insect presence determine how dwarf mistletoes affect their host. They cause the most serious
diseases affecting ponderosa and Jeffrey pine in California, infesting 26% of the ponderosa pine type
(Bolsinger 1978). In California, this disease ranks second in importance to annosus root disease in
damaging white fir, affecting 30% of all white fir (CFPC 1960). Dwarf mistletoe is a damaging disease in
the eastside pine forests, infecting about 9% of the ponderosa and Jeffrey pine surveyed during 1958-1966
(Smith 1983a). Recent summaries of national forest inventories (Kliejunas, unpublished information)
indicate that over 2.2 million acres (25%) of productive national forest system land in California are
infested with dwarf mistletoe. Percent infection (percentage of acreage having one or more trees per acre
infected) varies by forest type, ranging from 5.2% in the Douglas-fir type, to 34.5% in the ponderosa pine

type.

The presence of dwarf mistletoe in forest stands may adversely affect stand management objectives.
Losses from dwarf mistletoe take the form of reduced height and diameter growth of moderately to
heavily infected trees, reduced value due to poor wood quality, increased mortality of heavily infected
trees, deformation of trees, and reduced cone crops. Estimates for height growth reductions for ponderosa
pine are as high as 50% of normal growth for heavily infected trees (Hawksworth et al. 1991). Significant
reduction in yields of stands occurs if they are infested early in their development and if no suppression
measures are taken to reduce the spread and intensity of the disease. The combined effects of mistletoe
and cambium-feeding insects most often cause tree mortality. Additional stress factors such as
overstocking and drought increase the likelihood of mortality. During drought periods, dwarf mistletoe-
infected trees are often the first to die. During the 1976-79 drought, 50 to 75% of the pines that died were
infected with dwarf mistletoe (Byler 1978).

Stand management treatments are the most important factor governing the distribution and effects of
dwarf mistletoes in ecosystems. Partial cutting generally intensifies the parasite in residual trees
(Hawksworth 1961). Many of the severely infested stands now present are the result of past selective
logging practices in which infected overstory trees were left, resulting in infection of the subsequent
understory. Selection harvest creates multiple-aged or uneven-aged conditions that promote the spread of
dwarf mistletoe (Barrett 1979, Seidal and Cochran 1981).

Levels of dwarf mistletoe will gradually increase in multi-storied stands. In stands comprised of
susceptible trees of different sizes, the crowns of smaller trees are continually exposed to inoculum from
larger trees, resulting in infection of the upper crown and reductions in growth (Parmeter 1978). This type
of stand structure also results in a more rapid rate of spread of the dwarf mistletoe than through single-
storied stands. Thus, in mistletoe-infested stands, any silvicultural system which intermixes generations or
sizes of susceptible host trees will favor dwarf mistletoe infestation and spread.

The removal of infested trees is the preferred method of reducing dwarf mistletoe impacts in moderate to
severely infested stands. The openings should be large enough to remove all infected trees. An infected
overstory tree, left after a regeneration cut, can provide enough dwarf mistletoe seed to infest about 1-acre
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of susceptible species in the understory (Parmeter and Scharpf 1972). Small openings also encourage
dwarf mistletoe seed production. If the openings created are small, the trees in the openings will quickly
become infected and will suffer heavy growth loss and mortality. Studies in California (Wagener 1961)
suggest that partial sunlight is more favorable to the establishment of dwarf mistletoe on the host than
relatively full or continuous sunshine. The number of visible plants can double within 4 years after
thinning (Roth and Barrett 1985).

Removing infected trees from the stand is one option to reduce the adverse effects of dwarf mistletoes on
stand management objectives. Tree removal or clear cutting may be necessary when stands are severely
infected and not managed for decades. To be effective in those situations, all host trees within and
immediately adjacent to infested areas need to be removed.

Root Diseases

Root diseases are common in California forests. Root diseases, such as annosus and black stain, spread
locally through root systems. Silvicultural systems that involve retention of infected trees will result in
continued or increased levels of infection within stands. These root pathogens tend to occur in discrete
and recognizable patches within healthy stands. Removal of all host trees from root disease centers and
regeneration with resistant species is a standard means of reducing the future incidence and impact of
annosus and other root diseases that are interfering with management objectives (Hessberg et al. 1995,
Otrosina and Scharpf 1989).

Annosus root disease is caused by Heterobasidion annosum, an extensively distributed pathogen
responsible for high levels of mortality, especially during periods of drought stress, when it can weaken
trees sufficiently so that successful beetle attacks result in mortality (CFPC 1988; Smith 1984; Otrosina
and Scharpf 1989). Adverse effects include mortality, reduction of vegetative cover, and creation of
hazard trees. Two strains are present: one that infects true firs, Douglas-fir, giant sequoia, spruce, and
hemlock, and one that infects pines, incense cedar, western juniper, and hardwoods. The strain in true fir
results in root and heartwood rot, while the strain in pine often causes mortality through girdling. Spread
of the disease is through airborne spores or through root-to-root contact between infected and uninfected
trees. Incidences of disease increase with multiple logging entries, generally as a result of residual tree
damage or presence of stumps untreated with borax, which allow spore entry.

Sudden Oak Death (Caused by Phytophthora ramorum)

This pathogen has caused localized intensive mortality in tanoaks and coast live oaks within the Coast
Range. However, this recently discovered disease is not yet a Sierran forest problem. Host species found
in the Sierra Nevada include Douglas-fir, black oak, bigleaf maple, madrone, tanoak, and California
laurel. Neither the method of spread of the pathogen, its requirements for successful infection, nor the
conditions conducive to tree mortality are clearly understood. For these reasons, its potential to spread
into the Sierra Nevada is unknown. Surveys for signs and symptoms are continuing.

Air Pollution (Ozone injury)

In studies in Southern California, on forest species similar to those of the Sierra Nevada, high levels of
o0zone exposure have resulted in development of chlorotic, sparse foliage, and reduced exudation of
defensive resin in response to bark beetle attack, increasing the risk of successful attack by bark beetles
(Ferrell 1996).

Vegetation Density, Composition, Insects/Pathogens and Vegetation
Management
Active vegetation management, including mechanical removal of trees, hand cutting, or prescribed
burning, is important for restoring and maintaining forest health, particularly in eastside pine, westside

ponderosa pine, and mixed conifer forests. Vegetation management can effectively be used to reduce
vegetation density and modify species composition, thereby indirectly countering drought and reducing
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insect/pathogen mortality. Vegetation management can also be used to regulate species composition and
reduce insect/pathogen mortality through selective removal of infected trees and reforestation with pest-
resistant species. The type of vegetation management that is most effective and appropriate is dependent
upon the specific management objectives and site conditions.

Although both mechanical thinning and prescribed fire can reduce forest density, effects vary. Prescribed
burning can be relatively inexpensive to implement, but can cause air quality impacts and may not always
achieve desired structural or compositional objectives. For example, prescribed burning may lead to high
levels of mortality in tree species having relatively thin bark. Efforts to cause mortality in trees with thick
bark through the use of a “hot” prescribed fire may damage desirable trees or consume substantial
amounts of duff and down logs. In another example, dense understory trees may form a fuel ladder,
allowing fire burning through the understory to torch crowns of the taller trees. Further, burning where
large, old pines have large accumulations of duff and bark at their bases can increase the likelihood of
cambium damage and potential mortality—although modifying firing patterns and other burning
protocols can sometimes prevent these effects.

Desired spatial distribution of residual trees can usually be attained by mechanical methods. However,
mechanical treatments can result in increased incidence of pathogens and insects through creation of host
sites on stumps or in slash—although these effects can also often be mitigated. Mechanical treatments can
cause soil compaction. Both mechanical and fire treatments can expose mineral soil, which provides a
seedbed for natural tree reproduction and an opportunity for herbaceous and shrub growth.

Economic factors differ between the prescribed burning and mechanical treatment. On steeper slopes, it
may be economically impractical to conduct extensive mechanical thinning.

Suitability of these two vegetation management treatments varies by ecosystem or forest type as well. In
general, the condition of most of the eastside forests requires mechanical treatment in the first step in
forest health restoration. Dense thickets of pine are difficult to burn and achieve all of the desired
structural conditions. In addition, soil nutrient processes are more sensitive in eastside forests, and fires
intense enough to decrease density may result in unwanted losses of soil productivity. In the more
productive westside forests, the tradeoffs are different and depend more upon site-specific stand structure.
In upper montane red fir forests, the changes in forest structure and composition since European
settlement have been less severe and, therefore, the need to conduct restoration management for forest
health is less urgent.

Stands that are managed to have moderate tree density will result in reduced mortality of large diameter
trees and an increased number of mid-diameter trees, which are available to grow into larger diameter
trees. Selecting for diversity of residual tree species during thinning is desired, because bark beetles are
fairly host-specific, and species diversity usually guarantees that some trees remain alive during elevated
stress periods. Removing competing vegetation from plantations will reduce the susceptibility to various
insects that often cause damage to regeneration.

Regeneration

In many forested areas, existing species composition does not conform to that desired. In a planted area,
the chosen species distribution is likely to persist, provided that cultural practices are employed to
minimize the adverse effects of competing plants and other adverse forces. Natural regeneration is less
likely to provide the target composition, especially when shade-tolerant species are common and/or the
environmental conditions are not favorable for growth of shade-intolerant species. For example, white fir
and/or incense cedar commonly dominate regeneration in moderately dense stands or small openings.
Species that are less shade-tolerant, e.g. ponderosa pine and sugar pine, are more likely to successfully
establish in openings larger than 0.5 acres.
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In general, under residual trees, soil moisture and light are less available to young seedlings than in
openings. These limitations reduce growth rates of all conifer species but have the greatest impact on
growth and survival of shade-intolerant species such as ponderosa pine and black oak. Under residual
trees, the environmental regime of relatively cool soil surface temperatures and short intervals of
overhead light favor the more shade-tolerant species, allowing white fir, incense cedar, sugar pine, and
Douglas-fir to become dominant. In a productive, mixed conifer stand in northern California, managed by
a single-tree selection method (where a high level of residual trees was present), Lilieholm (1990)
observed that while seedlings of all species of the mixed conifer forest type were present, shade-intolerant
pines were virtually absent from the small and large-sapling classes, and white fir and Douglas-fir
comprised over 85% of the large-sapling class.

Residual overstory trees affect the seedling environment by casting shade, which moderates temperature
extremes. Summer temperatures may be reduced by as much as 10° F, and winter extremes may be
warmer by a similar amount (Geiger 1966). However, other than occasional sunflecks, the sun shines in
canopy openings only when it is directly overhead. Shade-intolerant species, such as ponderosa pine and
black oak, may become established under shade, but typically do not grow as well as more shade-tolerant
species. Hence, heavier shade from residual trees in untreated and lightly thinned areas will tend to favor
survival and growth of more shade-tolerant species over ponderosa and sugar pine. Shade-intolerant
species grow faster in openings larger than 0.5-acre.

Despite moderating some microsite conditions, residual trees use water, competing strongly with
seedlings for this limiting resource. On a good site in northern California, Ziemer (1968) measured soil
moisture around an isolated 28-inch diameter sugar pine and found that soil moisture depletion extended
outward a distance of slightly over 20-feet from the base of the tree and somewhat deeper than 15-feet
under the tree. After thinning or other harvest that creates openings between trees, existing roots of
bordering trees expand rapidly and capture additional resources. Ziemer (1964) found that roots of
bordering trees extended new roots about 10-feet into newly created openings and about 30-feet into 5-
year-old openings. Clearly, root competition from residual overstory trees reduces availability of moisture
for young seedlings, adversely affecting survival and growth.

Residual trees may also favor increases in populations of seedling predators and pathogens, in particular
dwarf mistletoe. Black-tailed deer, known to feed on young conifers, may be more numerous where
residual trees provide hiding cover. Pocket gopher populations are often highest in thinned stands where
the open canopy allows development of forbs. Pocket gophers are capable of consuming entire crops of
young confer seedlings and have also been observed to damage much larger trees. Dwarf mistletoe
(Arceuthobium spp.) readily spreads from taller residual trees onto young seedlings and saplings in the
understory. Cooler, moist conditions under residual trees may also favor western gall rust and white pine
blister rust, diseases that kill or stunt young conifers.

Existing Conditions
Three factors are used is this document to characterize existing forest and vegetation health conditions:

e vegetation density and composition and interactions with drought, insect/pathogens, and fire
o mortality levels from insects and pathogens; and
o forest regeneration.

Vegetation Density and Composition and Interactions with Drought,
Insect/Pathogens, and Fire.

Current conditions of vegetation density and composition, and the associated influence on response to
drought, insects/pathogens, and fire, vary with ecosystem and vegetation type in the project area. Table
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3.1.1a shows change from historical conditions (pre-1850) to existing conditions (post-1950) for major
characteristics of forest vegetation, including fire and insect/drought disturbances, by major landscape
zone (eastside, transition, and westside), and forest type (ponderosa pine, mixed conifer, white fir, red fir,
aspen, and foothill woodlands) for the Plumas and Lassen National Forests. Four different degrees of
change are used: little or none, low, moderate, and high. These are relative categories, based upon a
synthesis of quantitative and qualitative measures described in Fites et al. 1996.

Table 3.1.1a. Change in Vegetation from Historical Conditions.

Landscape Zone/ | Dominant Typical Landscape Drought/ Fire Regime | Fire Severity/
Forest Type Tree Stand Patterns of | Insect Related Fire Effects
Species Structure Forest Tree Mortality
Structure
Eastside
Ponderosa pine Low to high High Moderate to Moderate to High High
high high
Mixed conifer Low to high Moderate High Moderate to High High
(white fir- to high high
pondersoa pine)
White fir (>6,000’ Low Low to Low to Moderate to Moderate to Moderate to
elevation) moderate moderate high high high
Aspen High High High Little or none Moderate to Moderate to
high high
Transition
Douglas fir/dry Moderate to High High Moderate High High
mixed conifer high
Moist mixed Low to Moderate Moderate to Moderate to Moderate to High
conifer moderate to high high high high
White fir (>6,000’ Low Low to Low to Moderate to Moderate to Moderate to
elevation) moderate moderate high high high
Transition & Westside
Ponderosa Moderate or High High Moderate High High
pine/dry mixed high*
conifer
Red fir Little or Low Low to Low Low to Low to
none/low moderate moderate moderate
Westside
Moist mixed Low to Moderate Moderate Moderate Moderate to High
conifer moderate high

! Moderate where it existed historically on moist sites, high where white fir expanded into historically eastside pine forests.

The combination of post-settlement human activities, harvest strategies, fire suppression, and climate
change has decreased the proportion of pine within forested areas and increased stand density. These
changes have resulted in a greater vulnerability to drought-related insect/pathogen mortality and high
severity fire. The degree of change in westside mixed conifer has also varied in relation to aspect and
position in the landscape. Table 3.1.1b summarizes the current susceptibility to insect/drought-related
mortality within the analysis area, exclusive of the Humboldt-Toiyabe, by CALVEG vegetation type.
Susceptibility classes are defined by Stand Density Index values for individual strata. Precipitation data
was added to these values for the northeastern national forests (Fischer, unpublished file information).
Table 3.1.1c summarizes the same data by forest.
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Table 3.1.1b. Acres Susceptible to Insect/Drought-Related Mortality by CALVEG Vegetation Type.

Susceptibility Rating
CALVEG Type Extreme High Moderate Low Total
Eastside Pine 7,559 9,875 17,434
Jeffrey Pine 14,256 3,803 18,549 270,557 307,166
Lodgepole Pine 47,820 63,678 120,246 231,745
Mixed Conifer (Fir) 439,026 363,238 263,628 307,192 1,373,083
Mixed Conifer (Pine) 413,454 235,070 107,110 151,916 907,550
Singleleaf Pinyon Juniper 95,063 95,063
Ponderosa Pine 59,485 156,082 25,235 195,783 436,585
Red Fir 237,316 28,972 144,708 151,769 562,766
White Fir 34,397 33,926 39,773 43,134 151,229
Total (in acres) 1,253,312 884,770 608,878 1,335,661 4,082,621
(Source: Fisher, unpublished file data 2003)
Table 3.1.1c. Risk of Insect/Drought-Related Mortality by Forest.
Susceptibility Rating
National Forest Unit Extreme High Moderate Low Total
Lassen National Forest 51,319 75,171 114,998 241,488
Modoc National Forest 77,483 85,370 29,385 192,238
Plumas National Forest 64,770 55,262 117,636 237,668
Tahoe National Forest 96,828 92,056 126,043 81,186 396,113
Lake Tahoe Basin
Management Unit 13,069 9,095 49,799 79,673 151,636
Stanislaus National Forest 249,344 184,155 217,059 48,969 699,527
Sequoia National Forest 78,387 171,537 321,682 85,904 657,511
Sierra National Forest 265,717 161,767 255,076 26,010 708,571
Inyo National Forest 26,905 22,295 184,806 234,006
Eldorado National Forest 329,490 28,061 181,195 25,116 563,863

(Source: Fisher, unpublished file data 2003)

On the Eldorado National Forest, reconstructions of changes in forest composition indicate that large
changes occurred on the dry sites, once pine-dominated and now increasingly fir and cedar-dominated,
but fewer changes occurred on the more mesic sites (Fites-Kaufman 1997). On north and east aspects,
composition has apparently changed less, with Douglas-fir and white fir having always been more

common.

In eastside mixed conifer forests in the Lake Tahoe region, changes in composition and density have been
substantial (Barbour et al. 2002). Stem density in the understory has increased, primarily with white fir
proliferation. In the southern Sierra Nevada, the degree of change has varied with precipitation level and
site productivity. Jeffrey pine forests on the drier and lower-productivity sites have undergone density
increases, but they are not as great as on the more productive sites having higher precipitation (Minich et

al. 1995).

Mortality Levels from Insects and Pathogens

Insects

As a result of the protracted dry period in the late 1980’s and the early 1990°s, many stands throughout the
Sierra Nevada sustained elevated levels of bark beetle-related mortality. An estimated 2 billion board feet
of timber were lost. The most severe mortality was confined to the eastside forests, typically in areas that
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normally receive less than 40 inches of annual precipitation. Factors that contributed to the high levels of
mortality in these areas included the following:

o For some species, stocking levels are higher than some sites can sustain through protracted dry
periods.

o White fir is currently much more prevalent at lower elevations than likely existed prior to
European settlement.

¢ Red and white fir are present in areas, which under normal conditions, receive precipitation that is
near the lower limit for these species.

These conditions do not lend themselves well to withstanding the frequent occurrence of below-normal
precipitation periods that are common in California. When normal or above-normal precipitation is not
received, species growing in these areas become drought stressed. The condition is exacerbated by
overstocked growing conditions. Trees growing in areas that receive less than their optimal precipitation
level are more susceptible to insects, particularly bark beetles, pathogens, and weather-related
disturbances.

After the drought in the mid 1970’s, mortality totaled about 13.4 million trees, with a commercial volume
of 9.6 billion board feet (combined mortality 1975-1979 on 6.3 million acres of commercial forest land in
12 national forests in northern California). Most of this (52% of the trees killed and 66% of the volume)
occurred in the westside mixed conifer forests. Distribution of mortality across areas of different site
quality did not show a pattern in terms of trees per acre; however, in terms of volume, the higher quality
site had much higher volumes of dead trees. Mortality rates during this period (1975-1979) represented an
increase in mortality 15-20 times the non-drought levels of mortality. In the early part of the drought,
mortality was concentrated in the low elevation ponderosa pine type; as the drought progressed, mortality
increased in the mid-to-upper elevation mixed conifer and fir types. Much of the mortality was
concentrated in large-diameter pines.

Blister Rust

Blister rust is prevalent throughout many of the sugar pine and high elevation white pine stands of the
Sierra Nevada. This disease is likely altering size/class distributions of sugar pine and limiting
regeneration. Damage potential is severe for high-elevation species, including whitebark and limber
pines. An active program for breeding white pine blister rust resistance is in place in California, primarily
focusing on sugar pine. Genetically resistant sugar pines have been identified on the national forests. The
proportion of sugar pine resistant to the rust is low and ranges from about 1% on the Modoc National
Forest to about 8% on the Sequoia National Forest. Seed from these trees can provide a source of
genetically-resistant sugar pine seedlings.

Dwarf Mistletoe

Recent treatments to control dwarf mistletoe typically involved removing infected overstory trees and
regenerating sites with non-host trees (which is made possible because of the species selectivity of the
various mistletoes). An estimated one-quarter of the ponderosa pines on the Pacific Coast are infested.
About 25% of the commercial national forest land in the Sierra Nevada is infested. Partial cutting,
including the retention of infested overstory trees, and uneven-aged management generally intensifies the
level of this parasite in residual trees.

Black Stain Root Disease

Black stain root disease (caused by Leptographium wageneri) in common throughout the Sierra Nevada
and is especially common and damaging in overstocked pine stands on the Modoc National Forest
(Kliejunas 1992), portions of the Lassen National Forest, and in the Georgetown Divide area of the
central Sierra National Forest (Byler et al. 1979). Mortality of singleleaf pinyon pine caused by black
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stain root disease occurs over 20,000 to 30,000 acres of BLM lands east of the Sierra Nevada crest (Smith
1983b), resulting in extreme fire hazard due to increased fuel loads.

Annosus Root Disease

The pathogen causing annosus root disease (Heterobasidion annosum) affects two million acres of
commercial forest land in the Sierra Nevada and results in annual volume losses of about 19.3 million
cubic feet (CFPC 1988). A 1979-1980 survey (Slaughter and Parmeter 1989) estimated that 4% (1.46
billion board feet) of the live true fir in 12 national forests in central and northern California was infested
by the pathogen. An estimated 586,000 acres in 12 national forests of northern California is infested with
the root disease (DeNitto et al. 1984). Annosus root disease is widespread in eastside pine.

A current estimate is that 4% of true fir stands is infected (CFPC 1988). Infection is widespread in
eastside pine types. This pathogen results in a growth loss estimated at 19 million cubic feet. Proportions
of pine stumps infected were 50% on the Modoc National Forest, 10% on the Lassen National Forest,
22% on the Plumas National Forest, 14% on the Tahoe National Forest, and 20% on the Inyo National
Forest (Kliejunas 1989a, Kliejunas 1989b, Pronos and Harris 1991).

Air Pollution (Ozone Injury)

The first report of ozone injury to pines in the Sierra Nevada was in 1971. Since 1971, surveys based on
foliar symptoms (chlorotic mottle) have documented that ozone injury is present throughout the Sierra
Nevada, with a gradient of increasing injury from north to south. As yet, no pronounced increases in tree
mortality have been attributed to this cause.

Forest Regeneration

On unmanaged landscapes, conifers establish through natural seeding, usually from freshly fallen seed
from nearby trees. In general, conifers common to the Sierra Nevada do not sprout following fire or
cutting and do not emerge from a persistent seed bank accumulated in the soil. Conifers are commonly
replanted on managed landscapes, following regeneration timber harvest or other disturbance such as
stand-replacing wildfire or insect-caused tree mortality.

Conifer seed crops are highly irregular and unpredictable. Several years commonly pass between crops,
with essentially no seed produced for several years. In a given year, some species may produce a seed
crop while others do not. Numerous factors affect successful germination and seedling establishment,
including:

e proximity to seed source (distance, topographic location);

e adequacy of seed crop;

o location of seed source relative to prevailing winds;

o seedbed type and condition (mineral soil, organic matter);

e microsite conditions;

e presence of seed predators, insects, and disease; and

e available soil moisture.

Once seedlings are established, their persistence in the environment is not assured. Additional challenges
facing seedlings include:

e competition (inter- and intra-specific);

e adequacy of sunlight for growth (needs vary by species);
o suitability of air and soil temperatures;

e predation (deer, pocket gophers);
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e presence of insects and pathogens;
o adequacy of soil moisture; and
e physical hazards (trampling, crushing, burying, fire).

Assuming that seed sources for a mix of conifer species are locally available (or that a mix of species is
planted), differential effects of the above factors through time will determine the ultimate composition of
seedling and sapling recruitment into mature stands.

3.1.3. Fire and Fuels

Background

The SNFPA FEIS summarized findings from the Sierra Nevada Ecosystem Project (SNEP 1996) related
to fire, fuels, and fire management in the Sierra Nevada (FEIS, volume 2, chapter 3, pages 238-240), to
stress the point that “understanding past and present roles of fire in shaping Sierra Nevada ecosystems is
critical for managing fire and fuels. Fire, once a pervasive force in structuring and rejuvenating Sierra
ecosystems, is now intensively managed.”

Fire as an Ecological Force

Fire has been an important ecosystem process in the Sierra Nevada for thousands of years. Before the area
was settled in the 1850’s, fires were generally frequent throughout much of the range. The frequency and
severity of these fires varied spatially and temporally depending upon climate, elevation, topography,
vegetation, edaphic conditions, and human cultural practices. Because fire was so prevalent in the
centuries before extensive Euro-American settlement (pre-settlement), many common plants exhibit
specific fire-adapted traits, such as thick bark and fire-stimulated flowering, sprouting, and seed release
and/or germination (Chang 1996). In addition, fire affected the dynamics of biomass accumulation and
nutrient cycling, and generated vegetation mosaics at a variety of spatial scales (Chang 1996). Because
fire influenced the dynamics of nearly all ecological processes, reduction of the influence of fire in these
ecosystems because of fire suppression in the twentieth century has had widespread (though not yet
completely understood) effects.

Current management strategies and those of the immediate past have contributed to forest conditions that
encourage high-severity fires. The policy of excluding all fires has been successful in generally
eliminating fires of low to moderate severity as a significant ecological process. However, current
technology is not capable of eliminating high-severity fires. Thus, fires that affect significant portions of
the landscape, which once varied considerably in severity, are now almost exclusively high-severity,
large, stand-replacing fires.

Changes in Fuels and Fire Intensity

The dramatic reduction in area burned in the twentieth century, combined with the effects of forest
management practices and generally warmer-moister climatic conditions (Graumlich 1993, Stine 1996),
has almost certainly led to substantial increases in the quantity of live and dead fuels and changes their
arrangement. Data from the early twentieth century are not available to test this assertion rigorously; it is
based on comparisons with early conditions inferred from numerous historical accounts, documented fire
histories, and structures of uncut stands (Kilgore and Sando 1975, Parsons and DeBenedetti 1979,
Bonnickson and Stone 1982, van Wagtendonk 1985, Biswell 1989, Weatherspoon et al. 1992, Chang
1996, Skinner and Chang 1996, Weatherspoon and Skinner 1996). During this period, live and dead fuels
generally increased, and conifer forests generally became denser. The increases in stand density were
concentrated in small and medium size classes of shade-tolerant and fire-sensitive species. Lacking fire,
the thinning that has occurred has been due to competition (primarily water and light), disease, and insect
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attack. The result has been a large increase in amount and continuity of live forest fuels near the forest
floor that provide a link between the surface fuels and upper canopy layers. The lack of fire has allowed
dead fuels to accumulate in excess of their pre-settlement levels.

More precisely, the assertion is that current fires burn much larger contiguous areas at high intensities,
resulting in a larger proportion of the burned area suffering severe fire effects. We have no direct data to
support these assertions, but, as with the increase in fuels, such a conclusion is consistent with
information available from fire history studies and other sources. The frequency and extensiveness of fire
that occurred in the pre-settlement era were simply too high to allow the accumulation of dead fuel and
live ladder fuels that lead to extensive crown fires. Accounts of early surveyors explicitly state that crown
fires were uncommon.

See SNFPA FEIS volume 2, section 3.5 (pages 238-306) for more information about fire, fuels, and the
effects of fire in the Sierra Nevada.

New Information

Fire Policy — National Fire Plan and Comprehensive Strategy

To respond to the wildland fires in 2000, the President requested, and the Secretaries of the Interior and
Agriculture submitted, an assessment entitled Managing the Impact of Wildfires on Communities and the
Environment, A Report to the President in Response to the Wildfires of 2000 (September 8, 2000). This
report, a subsequent Forest Service report entitled Protecting People and Sustaining Resources in Fire-
Apdapted Ecosytems: a Cohesive Strategy, simultaneous budget requests, congressional direction for
substantial new appropriations for wildland fire management for fiscal year 2001 and 2002, and resulting
action plans and agency strategies have collectively become known as the National Fire Plan (NFP). The
NFP has broad support with the present (and previous) administration, Congress, western states
governors, and many other local and regional groups.

The NFP includes a discussion of national priority setting, funding allocations and accomplishments, and
accountability mechanisms. The NFP serves as a clearinghouse with links to other bi-partisan federal,
state, tribal, and local fire management policies and funding initiatives. In August of 2001, the Secretaries
of Agriculture and Interior, and by the Western State Governors Association developed a companion
document entitled A Collaborative Approach for Reducing Wildland Fire Risks to Communities and the
Environment, 10-Year Comprehensive Strategy (Comprehensive Strategy). This document defined the
core principles and goals of the Comprehensive Strategy. In May of 2002, the secretaries and governors
developed the Implementation Plan for the Comprehensive Strategy. This presentation of a 10-year
strategy is the latest and most specific NFP document available. This element of the NFP had not been
completed at the time the SNFPA FEIS ROD was signed (January 2001).

The NFP has evolved over the last two years from the USDA Forest Service’s original Cohesive Strategy
to the finalization of the Implementation Plan. The ability of the forests to implement an effective strategy
for reduction of hazardous fuels at the landscape level is the fundamental issue for effective
implementation of this plan. The Regional Forester of Region 5 supports the performance measures
outlined in the Implementation Plan, which can be used to evaluate successful outcomes. Federal, state,
tribal, and local governments have endorsed the four goals of the Comprehensive Strategy. Forest Service
units at the state and local levels are working collaboratively with other agencies to accomplish the
defined implementation outcomes by specified dates.
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Implementation Outcome for Goal 1 - Improve Fire Prevention and
Suppression

Desired outcome: losses of life are eliminated, and firefighter injuries and damage to communities and the
environment from severe, unplanned, and unwanted wildland fires are reduced.

One of the measures of success (performance measure) in attaining this goal is the number of acres
burned with high severity by unplanned and unwanted wildland fires. While this performance measure is
strongly dependent upon developing and maintaining an efficient and well-trained suppression
organization with improved prevention programs, it is also inextricably linked to implementing a
successful strategy to reduce hazardous fuels across the landscape. Successful performance is influenced
by the ability to reduce hazardous fuels so as to significantly lower wildfire intensity and rate of spread,
thus directly contributing to more effective suppression efforts and reducing acreage burned.

Implementation Outcome for Goal 2 - Reduce Hazardous Fuels
Desired outcome: Hazardous fuels are treated, using appropriate tools, to reduce the risk of unplanned and
unwanted wildland fire to communities and to the environment.

The acreage treated and acreage treated per million dollars of gross investment in targeted areas are two
performance measures for this goal.

Table 3.1.3a shows that hazardous fuel treatment in the Sierra Nevada bioregion has increased
substantially since 1995 with a significant increase following the increased funding from the NFP.

Table 3.1.3a. Hazardous Fuels Treatments in the Sierra-Nevada Bioregion, FY 1995-2003 (to nearest
thousand acres).

Year Acreage Treated
FY 1995 14,000
FY 1996 17,000
FY 1997 25,000
FY 1998 45,000
FY 1999 51,000
FY 2000 51,000
FY 2001 81,000
FY 2002 58,000
FY 2003 75,000

(Source: USDA Forest Service 2003d)

Implementation Outcome for Goal 3 - Restore Fire-Adapted Ecosystems

Desired outcome: fire-adapted ecosystems are restored, rehabilitated, and maintained, using appropriate
tools, in a manner that will provide sustainable environmental, social, and economic benefits.

Performance measures for this goal include the high-priority acreage moved to a better condition class
(both total acreage moved and percent moved of total acres treated). Progress in the accomplishment of
this goal is a key component of the Regional Forester’s performance.

Condition Classes 2 and 3 are the targets for treatment. Condition Class 2 is composed of lands where fire
regimes have been altered from their historic ranges, creating a moderate risk of losing key ecosystem
components as a result of wildfire. The vegetative composition, structure, and diversity of lands in
Condition Class 3 have been significantly altered due to multiple missing fire return intervals. These lands
“verge on the greatest risk of ecological collapse.”
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The current estimate of acreage in Condition Classes 2 and 3 across the Sierra Nevada national forests is
over 7 million acres. Of this amount, about 3 million acres are estimated to be in Condition Class 3. A
map of condition class covering national forests of the Sierra Nevada is available on the Internet from the
California Department of Forestry and Fire Protection at frap.cdf.ca.gov/data/frapgismaps/select.asp.

Table 3.1.3b displays the approximate acreage in each condition class for each national forest in the Sierra
Nevada. Some areas on each forest are not managed as wildland and therefore do not fit in a condition
class. These areas are grouped under “NA.” This information is provided to give a general idea of the
relative mix of condition class on each forest, but it is constantly changing as a result of ongoing local

assessments.

Table 3.1.3b. Fuel Condition Class by Forest.

Average by Condition Class
1 2 3 NA*
National Forest Total Acreage

Eldorado 123,555 254,005 158,624 62,253 598,437
Inyo 595,662 415,016 613,044 302,081 1,925,804
Lassen 180,330 324,585 623,645 20,920 1,149,480

LTBMU 34,797 39,942 37,135 5,320 117,195
Modoc 102,208 543,785 973,954 56,518 1,676,464
Plumas 150,930 258,403 767,193 26,015 1,202,541
Sequoia 242,425 417,803 399,068 52,048 1,111,344
Sierra 368,432 445,672 319,478 186,350 1,319,931

Stanislaus 218,545 338,043 218,846 121,939 897,373

Tahoe 159,240 318,143 304,350 43,347 825,080

Toiyabe 110,607 174,595 219,108 135,374 639,684
Total 2,286,732 3,529,994 4,634,448 1,012,165 11,463,333

! Not applicable; area not rated as constituting wildland or fuel. (Source: USDA Forest Service 2003d )

The NFP required each national forest to develop a fire management plan identifying appropriate
management response and use of fire as integral components of its fire and fuels management strategy.
The SNFPA ROD amended the forest plans for national forests of the Sierra Nevada to allow line officers
to manage wildland fires to meet resource benefits. Since the decision, a number of forests, including the
Sequoia, Sierra, Stanislaus, Inyo, and Modoc National Forests, have successfully implemented a fire use
strategy.

Implementation Outcome for Goal 4 - Promote Community Assistance

Desired outcome: communities at risk have an increased capacity to prevent losses from wildland fire and
the potential to seek economic opportunities resulting from treatments and services.

One performance measure for this goal is the percentage of acreage treated to reduce hazardous fuels by
mechanical means with which by-products are utilized.

Community protection in the Sierra Nevada has become a multi-funded interagency collaborative
strategy. In fiscal year 2002, approximately two million dollars were distributed to communities
throughout the Sierra Nevada to treat hazardous fuels near national forest system lands. Additional
funding is also available to communities to develop fire protection strategies.

The NFP FIREWISE program, highlighting homeowner actions and responsibilities awareness, and the
state and private assistance arm of the Forest Service have additional programs and resources to help
accomplish Goal 4 of the NFP. For example, numerous communities and counties now have active
firesafe councils, and three FIREWISE workshops were conducted specifically for communities in the
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Sierra Nevada bioregion. These workshops assisted communities in understanding the goals of the NFP
and how to prepare plans that will minimize the impacts of future wildland fires. They also assisted
groups in finding and applying for grants that are available to help them accomplish this goal.

Healthy Forests Restoration Act of 2003

Consistent with the National Fire Plan, and the Comprehensive Strategy, recent legislation titled the
Healthy Forests Restoration Act of 2003 was enacted. The SNFPA and this Supplemental EIS are
consistent in their design to carry out the hazardous fuel reduction direction in these Plans, Strategies,
Initiatives and Laws. On December 3, 2003, HR 1904, the Healthy Forests Restoration Act of 2003 was
signed into law. The legislation provides new tools and additional authorities to treat more acres more
quickly. The Act is intended to help expedite projects aimed at restoring forest and rangeland health by
providing streamlined administrative decisions and provide courts direction when reviewing fuel
reduction or forest health projects.

e The legislation generally:
1. Strengthens public participation in developing high priority forest health projects.

2. Reduces the complexity of environmental analysis.

3. Provides a more effective appeals process that encourages up-front public participation in
project planning.

4. Instructs the courts to balance the short and long term effects of projects before issuing
injunctions (balance of harms) and limits the length of court injunctions while urging
expedited review of lawsuits filed against forest health projects.

o Specifically the legislation:

5. Allows hazardous fuel reduction through various methods including thinning and prescribed
fire on up to 20 million acres of Federal land.

6. States that any activity within old-growth stands must fully maintain or contribute toward
maintaining the integrity of old growth stands according to forest type.

7. Focuses tree removal activities outside old-growth acres on small diameter trees and leaving
larger trees, as appropriate, for the forest type to promote fire resistant forests.

8. Instructs the Secretaries to develop project priorities considering recommendations from
community wildfire protection plans, and directs overall that not less than 50% of the funds
allocated for projects be used in the wildland urban interface.

9. Addresses the need for an early warning system for potential threats to forests from insects,
disease, fire and weather related risks to increase the likelihood of successful prevention and
treatment.

10. The alternatives being considered in this SEIS are consistent with the goals and expectations
of the Forest Health Initiative. Adoption of the proposed changes (Alternative S2) would not
inhibit moving forward with the initiative as planned.
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Wildfire Acres Burned

Figure 3.1.3a shows acreages of national forests in the Sierra Nevada bioregion that burned in wildfires
each year from 1970 to 2003. Seven extreme years are evident in which burned acreages exceeded 10,000
acres: 1977, 1987, 1990, 1994, 1999, 2000 and 2002. The linear trend line for this highly variable annual
data begins near 24,000 acres in 1970 and increases to about 80,000 acres in 2002.

This trend line suggests that more acreage is burning now than in the past and that this trend is likely to
continue in the absence of some intervention. In three of the five years, a larger acreage has burned than
the trend line would suggest.

Projecting wildfire acreage into the future is laden with uncertainty (see the uncertainty discussion in
chapter 2 of this document and SNFPA FEIS volume 2, chapter 3, part 3.5, pages 279-281). However, the
available information supports an upward trend in both burned acreage and biomass accumulation. The
assessments in the National Fire Plan underscore these trends.

Figure 3.1.3a. Wildfire Acres Burned Since 1970.
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(Source: USDA Forest Service 2003d)

Effectiveness of Fuels Treatments on Fire Behavior

The recent accumulations of biomass (both living and dead) that fuel wildfires necessitate new fuel
management strategies to reduce the extent of area burned by severe fire and facilitate the reintroduction
of fire as an ecological process. Many fuels treatments involve thinning smaller diameter trees or
removing biomass (Weatherspoon 1996), in essence producing stands structurally similar to those thought
to have been present in the pre-settlement period. Resulting forest structures were more open, less likely
to support crown fire, and less likely to suffer extensive damage from severe fire. Post-treatment fire
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behavior is strongly affected by the quantity of surface fuels left onsite. Removal of trees necessary to
open the stand, which results in increased wind and drying of the forest floor, usually induces much more
severe fire behavior if slash is left untreated onsite (van Wagtendonk 1996).

The Hayman Fire in Colorado demonstrated the effectiveness of fuel treatments in modifying fire
behavior (Graham and McCaffrey 2003). The Polhemus Prescribed Burn in November 2001 removed
most surface fuel and pruned lower live branches from trees in a ponderosa pine forest, while maintaining
a desirable overstory density. These changes were sufficient to stop the Hayman Fire when it burned into
the area in June 2002. On the Manitou Experimental Forest, mechanical thinning for the Trout Creek
Timber Sale reduced density in a pure pine forest and concentrated logging slash in large piles. These
actions resulted in easily suppressed surface fire when the Hayman Fire burned into the area. On the other
hand, all trees were killed in the Sheepnose Fuels Reduction Project within the Hayman fire. Although the
removal of smaller trees prior to the fire substantially reduced stand density, large amounts of surface
fuels allowed the fire to burn intensely through the stand.

In studying the effects of thinning on fire behavior, Graham et al. (1999) observed that, depending on the
forest type and its structure, thinning has both positive and negative impacts on crown fire potential.
Crown bulk density, surface fuel, and crown base height are primary stand characteristics that determine
crown fire potential. Thinning from below, free thinning, and reserve tree shelterwood harvesting' have
the greatest opportunity for reducing the risk of crown fire. The best general approach for reducing
wildfire damage seems to involve management of tree density and species composition at a landscape
scale, using well-designed silvicultural systems that include a mix of thinning, surface fuel treatment, and
prescribed fire, with proactive treatment in areas having high fire risk.

Results from a study of four large fires, where fuel treatments had been accomplished prior to the fires,
unanimously indicate that, under similar weather and topographic conditions, treated stands experience
lower fire severity than untreated stands (Omi and Martinson 2002). Correlations between fire severity
indicators and measures of crown fire hazard and fire resistance were generally good; however, individual
sites provided unique lessons that illustrate the importance of treating fuel profiles in their entirety. The
researchers recognized the importance of treating both the surface fuels and the ladder fuels, stating, that
“while surface fire intensity is a critical factor in crown fire initiation, height to crown, the vertical
continuity between fuel strata, is equally important. Further, crown fire propagation is dependent on the
abundance and horizontal continuity of canopy fuels.”

Wildland-Urban Intermix

A key component of the fire and fuels strategy in all of the FEIS alternatives is an aggressive fuel
treatment program in the wildland-urban intermix (WUI) (see SNFPA FEIS, volume 2, part 3.5, pages
284-285). The WUI is the zone where structures and other human development meet or intermingle with
undeveloped wildland. The width of the zone is based on the distribution of developments, likely rates of
fire spread, strategic landscape features such as roads, distribution of fuels types, and topography. To
assess environmental consequences, the wildland urban intermix zone was estimated for the SNFPA FEIS
using a density criteria for establishing an urban core and establishing a zone around the urban core to be
an estimate of the WUI. A width of 1% mile for this zone was estimated. WUIs are comprised of two
separate buffers: an inner defense zone (estimated to be typically 0.25 mile wide) and an outer threat zone
around the defense zone (estimated to be typically 1.25 miles wide). These modeled zones were
subsequently reviewed and maps were modified.

! Thinning from below involves removal of the smaller trees in a stand. Free thinning provides for removing trees from all size
classes. Reserve tree shelterwood harvesting involves leaving a specified number of trees in a stand to provide shade and a seed
source to create a regenerated stand.
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The actual boundaries will be determined at the project level. Local fire management specialists will
determine the extent, treatment orientation, and prescriptions for each WUI based on historical fire spread
and intensity. Actual defense zones should be of sufficient extent so that with fuel treatments within them
will reduce wildland fire spread and intensity sufficiently for suppression forces to succeed in protecting
the WUI. Defense zones are treated to largely eliminate the potential for fire to spread. Threat zones
buffer defense zones. Actual extents of threat zones are based on fire history, local fuel conditions,
weather, topography, existing and proposed fuel treatments, and natural barriers to fire.

Table 3.1.3c and figures 3.1.3b and 3.1.3c display the most current acreage of modeled and locally
determined WUIs for each national forest in the Sierra Nevada. These acreages are applicable to all SEIS
alternatives. Of the total WUI acreage of 2.42 million acres, about 13% is in defense zones and 87% is in
threat zones. Current WUI mapping is based on rules for distance around communities of concern, some
local mapping of distances around collaboratively determined areas of concern, and some mapping using
fire behavior predictions to determine the most appropriate areas for treatment to protect collaboratively
determined areas of concern.

Table 3.1.3c. Wildland Urban Intermix Acreages (Defense and Threat zones) by Forest.

Defense Zones Threat Zones Total
Urban Total National
National Core Percent Percent | Total WUI | Non-WUI Forest

Forest Acreage Acreage of WUI Acreage of WUI Acreage Acreage Acreage

Eldorado 133 19,048 8% 213,530 92% 232,578 365,859 598,437
Inyo 3,083 19,293 9% 194,957 91% 214,250 1,711,553 | 1,925,803
Lassen - 17,859 11% 143,825 89% 161,684 987,796 1,149,480

LTBMU 1,958 17,205 44% 21,692 56% 38,897 78,298 117,195
Modoc 164 1,586 1% 167,350 99% 168,936 1,507,528 | 1,676,464
Plumas 3,472 39,537 13% 266,298 87% 305,835 896,706 1,202,541
Sequoia 2,634 36,704 10% 343,050 90% 379,754 731,590 1,111,344
Sierra 5,996 45,967 14% 278,611 86% 324,578 995,353 1,319,931

Stanislaus 2,639 53,683 28% 141,305 2% 194,988 702,385 897,373

Tahoe 1,691 44,730 14% 263,949 86% 308,679 516,401 825,080

Toiyabe - 23,593 26% 66,902 74% 90,495 549,189 639,684
Total 21,799 319,204 13% 2,101,470 87% 2,420,674 | 9,042,658 | 11,463,332

(Source: USDA Forest Service 2003d)
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Figure 3.1.3b. Extent of Defense and Threat Zones by Forest
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Figure 3.1.3c. WUI/Non-WUI Acreage by Forest
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Fire Intensity

Fire intensity effects on forested vegetation are described by three categories: lethal, mixed-lethal, and
non-lethal. In non-lethal fires, only the youngest and smallest trees that are the least fire-tolerant are
killed. As fires burn with increasing intensity, a mosaic of different mortality levels develops (mixed-
lethal fires). Where tree species are fire-adapted, or are larger and more resilient to fire, less mortality
occurs; other areas may experience higher levels of tree mortality. Lethal fires are those that are stand-
replacing events, where most or all of the vegetation is Kkilled.

Wildland fire intensity varies, influenced by fuel characteristics, fuel moisture, wind, topography, time of
day, and direction of fire spread. Fires burning through the night may back down a long slope and then
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run up the opposing slope on the following day. These conditions lead to the mosaic patterns of mortality
often found after wildfires in the Sierra Nevada. The seasonality of fires also influences mortality: fires
that burn during the growing period can adversely affects new growth, and late season fires, when live
fuel moistures are lowest and large dead fuels contribute to fire spread, can result in more extensive
mortality. Late season fires usually occur between September and November and vary from year to year.
Table 3.1.3d shows historical fire intensity by vegetation type in the Sierra Nevada.

Table 3.1.3d. Distribution of Fire Intensities for Selected Vegetation Types in the Sierra Nevada.

Fire Ponderosa | Eastside Mixed White Pinion Black Live Blue Chaparral
Intensity Pine Pine Conifer Fir Juniper Oak Oak Oak Shrub
Lethal 38% 42% 45% 49% 8% 5% 10% 1% 95%
Mixed- 31% 37% 21% 18% 83% 85% 60% 4% 4%
Lethal
Non- 30% 26% 34% 33% 9% 10% 40% 95% 1%
lethal

Note: Based on burned acreage per decade between the years 1974 and 1998 (SNFPA FEIS, volume 2, chapter 3, part 3.5, page
243). (Source: USDA Forest Service 2001a)
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3.2. Species of the Sierra Nevada

This information supplements detailed information about species of the Sierra Nevada in the SNFPA FEIS
(USDA Forest Service Pacific Southwest Region 2001a). For most species, information in the FEIS
remains current and is used for the analysis without supplementation. For other species, information on
life history, habitat relationships, and historical and current distribution was inadvertently omitted from
the FEIS. It is added here to provide a more complete species profiles consistent with the background
provided in the FEIS. For a few species, new information has become available since the FEIS that is
relevant to assessing effects of the alternatives; such information is also provided below. Appendix C
includes a review of the applicability of the analysis in the FEIS for each of the species considered and an
assessment of the need for further evaluation in the SEIS.

3.2.1. Endangered, Threatened, and Proposed Species

3.2.1.1. California Red-Legged Frog (Rana aurora draytonii)

The information below was extracted and summarized from the Recovery Plan for the California Red-
Legged Frog (Rana aurora draytonii) (USDI Fish and Wildlife Service 2002a) and the biological
assessment for this SEIS (USDA Forest Service Pacific Southwest Region 2003a). Detailed references
can be found in those documents. This section updates and supplements the information found in FEIS
volume 3, chapter 3, part 4.3, pages 27-28.

Life History

The California red-legged frog generally breeds from November to March, although breeding may occur
earlier in southern areas. Egg masses contain roughly 2,000-5,000 eggs. The egg mass is typically
attached to vertical emergent vegetation, including bulrushes (Scirpus spp.) and cattails (Typha spp.), so
that it floats on the water surface. Breeding adults are often associated with deep, still, or slow moving
water and dense, shrubby riparian or emergent vegetation, however, they have also been found in shallow
sections of streams without dense riparian vegetation. Tadpoles undergo metamorphosis 11 to 20 weeks
after hatching, although some individuals have been observed to overwinter as tadpoles. California
red-legged frogs reach sexual maturity in 2 to 3 years and may live 8 to 10 years.

Habitat Relationships

Little information about habitat relationships specific to the Sierra Nevada bioregion is available, and
much of the known information comes from populations along California’s coast and in the coastal
mountains. Adult frogs require dense, shrubby, or emergent riparian vegetation close to deep (greater than
2.3 feet), still, or slow-moving waters. Cool water temperatures are also required. Historically, these frogs
were found in the Central Valley of California along intermittent streams having some water depths of at
least 2.3 feet, largely intact emergent or shoreline vegetation, an absence of introduced bullfrogs, and a
preponderance of native rather than introduced fish. Dense vegetation close to the water and shading of
moderately deep water appeared to be the most important habitat characteristics.

During dry periods, the California red-legged frog rarely is encountered far from water. During periods of
wet weather, starting with the first rains of fall, some individuals may make overland excursions through
upland habitats. Most of these overland movements occur at night. Evidence from marked and radio-
tagged frogs on the San Luis Obispo County coast suggest that frog movement through upland habitats of
about 1 mile are possible over the course of a wet season. Frogs have been observed to migrate long-
distances between habitats along straight-lines, rather than using more circuitous corridors. The manner in
which this species uses upland habitats in Sierra Nevada forest environments is not well understood. It is
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likely that their behavior is different in steep mountainous terrain with a dry litter and duff forest floor
versus the grassy or moist conditions found in coastal areas. Studies are underway about the amount of
time California red-legged frogs spend in upland habitats, patterns of use, and whether there is differential
use of uplands by juveniles, subadults, and adults.

Status

A delineation of critical habitat for this threatened species was proposed on September 11, 2000 (65 FR
54892-54932), with the final rule made on March 13, 2001 (66 FR 14626-14674), which was after
publication of the FEIS. On November 6, 2002, in a consent decree the U.S. District Court for the District
of Columbia (Home Builders Association of Northern California v. Gale A. Norton, 01-1291) vacated and
remanded the designation of critical habitat back to the Fish and Wildlife Service (FWS) with the
exception of approximately 62,168 acres within Unit 5 on the Stanislaus National Forest.

Historical and Current Distribution
The historic distribution of this species was provided in the FEIS.

Presently, this species is known to occur in about 238 streams or drainages in 23 counties of central and
southern California. In the Sierra Nevada, it is thought to potentially occur from Shasta to Mariposa
counties at elevations up to 5,000 feet. Recent surveys indicate that the species is extremely rare or
virtually extirpated in the Sierra Nevada foothills.

Based on limited survey data, national forests within this species' range have estimated the current
population to be between 50-200 individuals. Population trend data for the past ten year period is virtually
nonexistent, due to the lack of detections and species-specific surveys.

The California red-legged frog potentially occurs in the planning area on the Lassen, Plumas, Tahoe,
Eldorado, and Stanislaus National Forests. Staffs from these national forests have surveyed for this
species. The only positive identification has been on the Feather River District of the Plumas National
Forest and includes two new populations.

In October 2003, a small population of California red-legged frogs was discovered in a stockpond on a
private ranch in western Calaveras County. While the exact location of this population has not been
publicly disclosed, it is known that this new discovery is several miles from the Stanislaus National
Forest.

3.2.1.2. Least Bell’'s Vireo (Vireo bellii pusillus)

The information below was extracted and summarized from the Draft Recovery Plan for the Least Bell’s
Vireo (Vireo bellii pusillus) (USDI Fish and Wildlife Service 1986) and the biological assessment for this
SEIS (USDA Forest Service Pacific Southwest Region 2003a). Detailed references can be found in those
documents. This species was discussed in the FEIS in Appendix R (pages R-59-60), however, at the time
of the FEIS, it was not known to occur on any of the Sierra Nevada national forests. During surveys for
breeding willow flycatchers in 2003, responses from singing males were detected on a number of
occasions along the South Fork of the Kern River (T. Benson, personal communication 2003).

Life History

Least Bell’s vireo is a subtropical migrant, traveling 2,000 miles annually between breeding and wintering
grounds. Preliminary results of studies of color-banded birds indicate that least Bell’s vireo have a life
span ranging to 7 years. However, a large proportion of the population dies before reaching the age of 1
year, as is typical of small migratory passerines.
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Least Bell’s vireos arrive on the southern California breeding grounds in mid-March to early April, with
males arriving in advance of females by several days. Observations of banded birds suggest that returning
adult breeders may arrive earlier than first-year birds by a few weeks. Least Bell’s vireo are generally
present on the breeding grounds until late September, although they may begin departing by late July.
Stragglers have been noted in October and November, and occasionally individuals overwinter in
California.

Predation is a major cause of nest failure in areas where nest parasitism by brown-headed cowbirds is
infrequent or has been reduced by cowbird trapping programs. Most predation occurs during the egg
stage. Predators likely include western scrub-jays (Aphelocoma californica), Cooper’s hawks (Accipter
cooperii), gopher snakes (Pituophis melanoleucus) and other snake species, raccoons (Procyon lotor),
opossums (Didelphis virginiana), coyotes (Canis latrans), long-tailed weasels (Mustela frenata), dusky-
footed woodrat (Neotoma fuscipes), deer mice (Peromyscus maniculatus), rats (Rattus spp.), and domestic
cats (Felis domesticus). Other sources of nest failure identified in various studies are human disturbance
(trampling of nest or nest site, clearing of vegetation), ant infestation, rainstorms, and unknown factors.

Least Bell’s vireo pairs may attempt to build as many as five nests in a breeding season, although most
fledge young from only one or two nests. The likelihood of re-nesting depends on the season, the pair’s
previous reproductive effort, the success of previous efforts, and other factors. Few nests are initiated
after mid-July.

Productivity is a measure of reproductive performance that represents the total production of offspring
over all nesting attempts within a season, and is expressed on a per-pair basis. The annual average number
of fledglings produced per pair has ranged from 0.9 to 4.5, with long-term averages ranging between 1.8
and 3.2. An even more encompassing measure of productivity is the number of fledglings produced per
egg laid. This measure combines the effort of egg production with the probability of hatching and
fledging young from those eggs, and hence it incorporates the number of nesting attempts made by pairs.
Annual averages have ranged from 0.31 to 0.85 fledglings per egg at various sites, with long-term
averages of 0.37 to 0.75 fledgling per egg. These ranges in these figures reflect the differential intensity of
pressures such as egg predation, nestling predation, cowbird parasitism, and other sources of nest failure
at those sites.

The earliest studies of color-banded least Bell’s vireos suggested that they were strongly site-tenacious;
i.e. once birds selected a breeding site, they returned to it year after year. These studies found that not
only do least Bell’s vireo return to the same drainage, they return to the same territory and even the same
nest tree or shrub, a remarkable feat considering the amount of terrain covered during the course of
migration. More recent data obtained at several additional breeding sights suggest, however, that site
tenacity in least Bell’s vireo may not be as strong as previously believed. Many banded birds are seen for
the first time as 2-year olds and sometimes older, indicating that they have changed breeding locations
during their first few years. The factors promoting a switch in breeding location are not known at this
time. Habitat loss, lack of success in obtaining a mate, or mortality away from the breeding grounds may
be possible causes.

Habitat Relationships

Least Bell’s vireos require riparian areas to breed and typically inhabit structurally diverse woodlands
along watercourses. They occur in a number of riparian habitat types, including cottonwood-willow
woodlands/forests, oak woodlands, and mule fat scrub. Several investigators have attempted to identify
the habitat requirements of the least Bell’s vireo by comparing characteristics of occupied and unoccupied
sites and have focused on two features that appear to be essential: (1) the presence of dense cover within
3-6 feet of the ground, where nests are typically placed and (2) a dense, stratified canopy, which is needed
for foraging. Although least Bell’s vireos typically nest in willow-dominated areas, plant species
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composition does not appear to be as important a determinant of nesting site selection as does habitat
structure.

Although least Bell’s vireos are tied to riparian habitat for nesting, they have been observed extending
their activities into adjacent upland habitats. Least Bell’s vireos along the edges of riparian corridors
maintain territories that incorporate both upland and riparian habitat types. One study found that least
Bell’s vireos along the Sweetwater River in San Diego County traveled 9 t0183 feet from the riparian
edge to reach upland areas. Upland habitat was used primarily by foraging adults and adults foraging with
fledglings; however, 35% of the pairs whose territories included upland habitat placed at least one nest
there. Researchers speculated that upland vegetation, in particular laurel sumac (Malosma laurina) and
elderberry may have provided important supplemental food resources for birds in marginal habitat. Use of
upland vegetation has also been observed early in the spring when floodwaters inundate adjacent riparian
habitat. Under such conditions, least Bell’s vireos may nest exclusively in the nonriparian habitat.

Little is known about the least Bell’s vireo’s wintering habitat requirements. It is known that least Bell’s
vireos are not exclusively dependent on riparian habitat on the wintering grounds.

Status

The least Bell’s vireo was proposed for listing on May 3, 1985, and was officially listed as endangered by
the FWS on May 2, 1986 (51 FR 16474-16481). Although critical habitat was included in the original
proposed rule, it was not included in the listing determination. Critical habitat was identified on February
2, 1994 (59 FR 4845-4867). No critical habitat exists on Sierra Nevada national forests.

Historical and Current Distribution

Historically, least Bell’s vireo was widespread and abundant, ranging from interior northern California
near Red Bluff (Tehama County), south through the Sacramento-San Joaquin Valleys, the Sierra Nevada
foothills, and the Coast Ranges from Santa Clara County south to approximately San Fernando, Baja
California, Mexico. Populations also were found in the Owens Valley, Death Valley, and at scattered oases
and canyons throughout the Mojave Desert.

In the decades following 1940, extensive habitat loss coupled with brood parasitism by the brown-headed
cowbird decimated least Bell’s vireo populations rangewide, and the decline has been well documented.
By the early 1980’s, the least Bell’s vireo had been extirpated from the Sacramento and San Joaquin
Valleys, once the center of its breeding range. Breeding populations in northern Baja California
apparently underwent similar declines during the same period. By the time the least Bell’s vireo was
federally listed in 1986, the statewide population was estimated at 300 pairs, with the majority
concentrated in San Diego County.

Since the least Bell’s vireo was federally listed, intensive cowbird removal programs have been initiated,
and the species has undergone an increase almost as dramatic as its decline. While a few populations
surviving the former decline have generally stabilized in size (e.g. Sweetwater, San Diego, and Santa
Ynez River populations), most populations have undergone tremendous growth. For example, available
census data indicate that the least Bell’s vireo population in southern California increased from an
estimated 300 pairs in 1986 to an estimated 1,346 pairs in 1996.

In addition to revealing population size increases, observations indicate that least Bell’s vireos are
expanding their range and recolonizing sites unoccupied for years or decades. Expansion is occurring
both eastward in San Diego County, as birds become reestablished in the inland reaches of the coastal
valleys, and northward, as birds disperse into Riverside and Ventura Counties. As populations continue to
grow and least Bell’s vireos disperse northward, it is anticipated that they could reestablish in the central
and northern portions of their historical breeding range.

Chapter 3: Affected Environnent - 137



Sierra Nevada Forest Plan Amendment — Final Supplemental Environmental Impact Statement

In 2003, repeated detections were made of singing male least Bell’s vireos during surveys for willow
flycatchers along the South Fork Kern River outside of National Forest System lands (T. Benson, personal
communication 2003). Although nesting status was not determined, the presence of singing males implies
that breeding may be occurring or is likely to occur in the future if adults continue to occupy the area. The
extent of the local distribution of this species is not known at this time as species-specific surveys have
not yet occurred.

Risk Factors

Two main risk factors influence least Bell’s vireo populations: habitat loss and degradation, and nest
parasitism by the brown-headed cowbird. Grinnell and Miller (1944) considered the least Bell’s vireo still
“common, even locally abundant under favorable conditions of habitat.” However, they noted that in the
“last fifteen years a noticeable decline has occurred in parts of southern California and in the Sacramento-
San Joaquin Valley.” That decline has been reported to continue for four more decades but now appears to
have been reversed at least in southern California. Cowbird control efforts are currently occurring on the
South Fork Kern Wildlife Area by the Army Corp of Engineers as a conservation measure for the
southwestern willow flycatcher.

3.2.2. Forest Service Sensitive Species

3.2.2.1. Fisher (Martes pennanti)

This section updates and supplements the information found in the FEIS in volume 3, chapter 3, part 4.4,
pages 2-6. Since publication of the FEIS, new information related to habitat use has become available.

Habitat Relationships

There is a discrepancy in the FEIS related to the desired future condition for the Southern Sierra Fisher
Conservation Area (SSFCA). Page 8 of the ROD described desired future condition as follows: within
each watershed, a minimum of 50% of the mature forested area is habitat of at least travel or foraging
quality (presumed to have at least 40% canopy closure) and at least an additional 20% of the mature
forested area is habitat of resting or denning quality (presumed to have at least 60% canopy closure). In
addition, the desired future condition for forest carnivore den sites (see page 10 of the ROD) includes at
least two large conifers per acre (having diameters at breast height [dbh] greater than 40”) and one or
more oaks per acre (greater than 20” dbh) with suitable denning cavities and greater than 80% canopy
closure. The guidelines for the SSFCA (SNFPA ROD, page A-45) direct the national forests to retain
vegetation over 60% of each planning watershed (outside the urban wildland intermix zone) that is
classified in the California Wildlife Habitat Relationships (CWHR) system as having trees in size class 4
or larger with canopy cover of at least 60%. The former was based on a review of watersheds occupied by
fisher on the Sequoia National Forest. The latter guideline was based on the composition of fisher home
ranges within watershed on the Sequoia and Sierra National Forests. The desired future condition for the
SSFCA is redefined in chapter 2 and the guideline is dropped based on the information summarized
below.

To provide for maintenance of fisher and marten habitat, many forests have identified and manage for a
habitat network and linking corridors for forest carnivores. These areas and their management vary by
forest depending on habitat availability, detections, and other factors. Some of these networks have been
established by forest plan amendment. All forests evaluate effects of projects on habitat connectivity for
fisher during project planning.

It is clear from the available literature (Zielinski et al. in press-b, Mazzoni 2002) that canopy closure over
60% is important, and fisher preferentially select home ranges to include high proportions of dense
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forested habitat. From an analysis of forested habitat within planning watersheds in the SSFCA, it is clear
that the majority of sub watersheds (HUC 6 at approximately 500-15,000 acres) do not have 50% of the
forested area of the watershed in 60% canopy closure. There are 155 watersheds out of 239 that have at
least 500 acres of dense (>60% canopy cover) habitat in CWHR size class 4 (trees 11-24” dbh) or larger.
Only 46 of these watersheds meet the criteria of having 50% of the forested area in dense habitat. For
watersheds with known fisher occupancy, the proportion of the watershed with dense habitat ranges from
7 to 81%. The average value for the forested proportion of a sub watershed within the SSFCA with dense
habitat is 37%. From this information, it is difficult to determine a single threshold to guide landscape
level management across the diverse habitats that comprise the species range.

Zielinski et al. (in press-b.) found that individual fisher home ranges had higher canopy closure than the
surrounding area—the canopy closure was greater than 60% over an average of 66% of the area (the area
ranged from 53% to 84%). It was implied that the percent of the landscape having 60% canopy closure at
the watershed scale was less since fisher preferentially selected higher canopy closure than random sites,
but habitat suitability at the landscape scale was not addressed. Mazzoni (2002) noted fisher home ranges
in the Kings River Demonstration Project had a high proportion in dense habitat also, but did not address
landscape patterns in her thesis. Informal analysis indicated an average of 43% of the watersheds with
60% canopy cover (47% of the area when hardwoods were added to the calculation of cover class) for the
Kings River Demonstration Project (Purcell 2003). Self and Kerns (2001) indicated that fisher in
northwestern California selected areas with canopy closure greater than 60% for rest sites over 60% of the
time, in a study area with 50% of the area with canopy closure greater than 40%. They also noted that rest
sites were selected in areas of high canopy closure (generally > 60%) and that 0.1-2 acre clumps with
high canopy closure are often found within stands classified as having 25-40% canopy closure. This
suggests that the current method of classifying canopy cover (generally greater than 5 acre minimum
mapping units) may not provide a good measure of usable fisher habitat.

Truex (2001) noted that models based on canopy closure, large trees, and other habitat elements
accurately described use of habitat by the Tule River fisher subpopulation. Habitat use by fisher on the
Sierra National Forest was significantly below predicted levels based on habitat modeling. Since initial
survey efforts in the early 1990°s met with little success, while more current survey efforts have shown
greater success, some biologists speculate that the Sequoia National Forest population is dispersing
northward. Habitat modeling of the Kern Plateau underestimated population density in an area with drier,
more open habitat. Self and Kerns (2001) also showed that habitat use is greater than would be predicted
in open habitats, where legacy elements comprising patches of dense habitat provided suitable rest sites.
The model by Truex has not been published and needs further refinement, but it could be a tool available
for future use in predicting the probability of fisher presence on a landscape basis.

The percentage of landscapes having dense canopy closure and occupied by fisher varies considerably.
The southern Sierra area appears to have the highest fisher density and smallest female home range size.
This situation may be an indicator of higher quality habitat and, as such, current conditions in this area
may suggest a better long term objective or goal for suitable fisher habitat (i.e. desired future condition).
However, as acknowledged in Zielinski et al. (in press-a), the majority of the stands in the area consist of
small to intermediate size trees (CWHR size class 4, 11-24 inches dbh) that are highly vulnerable to
stand-replacing fire. Managing vegetation to retain high densities of small to medium sized trees at mid
slope over large areas is in conflict with objectives for reducing the risk of stand-replacing wildfire and
providing sustainable fisher habitat. Both Zielinski et al. (in press-b) and Self and Kerns (2001) noted that
stands in the intermediate size class (CWHR 4) were highly used by fisher, but, in both studies, the trees
actually used were among the largest available. Therefore, managing vegetation to retain stands of larger
trees, or to retain highly variable stands with clumps of denser vegetation focused around large trees, may
provide lower vulnerability to stand replacing fire while meeting fisher habitat needs over the long term.
A cautious approach linked with monitoring would help resolve what appears to be a conflict between
fuels management to maintain fisher habitat and conservation of habitat elements fisher appear to prefer.
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There was another discrepancy in the FEIS regarding the lower boundary for the SSFCA. It was described
in several places as either 3,500 feet or 4,500 feet. Zielinski et al. (in press-b) noted fisher occupancy in
the Tule River study site at 3,200 feet, and Mazzoni (2002) noted occupancy in the Kings River
Demonstration Project as low as 3,600 feet. Habitat at the lower elevation varies considerably from north
to south, by aspect, and landform. For the most part, the woodland and forest communities frequented by
fisher on the Sequoia National Forest begin at an elevation of approximately 4,000-5,000 feet. Fisher have
been documented in chaparral but at a very low rate compared to rates for woodland and forest habitats.
They also have been documented in red fir above 8,000 feet. The lower boundary for the SSFCA will be
determined locally based upon vegetation and habitat potential, but is generally between 3,500 and 4,500
feet in black oak/ mixed conifer habitat. Delineation of the SSFCA is not intended to capture all habitats
used by fisher, but to focus conservation efforts primarily on habitats that may be more important to
reproduction and long-term stability of the population.

Status

On July 3, 2003, the FWS announced a 90-day finding for a petition to list a distinct population segment
of fisher that includes the Sierra Nevada bioregion of the planning area (68 FR 41169-41174). In this
finding, the FWS found that the petition presented substantial information that the West Coast population
of the fisher may be a distinct population for which listing may be warranted. The FWS has initiated a 12-
month status review to determine if the listing of this population is warranted. The 90-day finding
acknowledged proposed changes in national forest management direction for the SNFPA planning area
and will consider effects of whatever direction is current when the 12-month status review is completed.

The SNFPA ROD committed to the development of a conservation assessment for several forest carnivore
species, including the fisher. A working group of biologists from the Forest Service, National Park
Service, U.S. Fish and Wildlife Service, and California Department of Fish and Game and research
scientists was established to complete this effort. Completion of the conservation assessment is planned
for fall 2004.

Historic and Current Distribution

Status and change monitoring of forest carnivores indicates increased detections of fisher in the Sierra
National Forest over the past 5-10 years. This appears to indicate northward movement and expansion of
the known fisher population in the southern Sierra. There is a strong concern that large stand replacing
fires in the past two decades, primarily on the Stanislaus National Forest, may pose barriers to this
northward expansion. The Regional Forester has made a commitment that the Forest Service will support
and encourage reintroduction of fisher to the northern Sierra within the limitations of the Forest Service’s
authority.

Risk Factors
For a summary of risk factors, see the FEIS, volume 3, chapter 3,part 4.4, pages 2-10.

The 90-day FWS finding addresses trapping as a potential risk factor (68 FR 41172). This issue was not
specifically identified in the FEIS. Although fishers are legally protected from trapping in California,
there may be incidental effects on fisher from trapping for other legal species. Since trapping is regulated
by the state and not the Forest Service, this risk factor is outside the control of the Forest Service.

3.2.2.2. Marten (Martes americana)

This section updates and supplements information found in the FEIS in volume 3, chapter 3, part 4.4,
pages 19-35 as it relates to risk factors associated with the alternatives and distribution and habitat use for
this species.
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Habitat Relationships

Marten use of eastside habitats was addressed in the FEIS (volume 3, chapter 3, part 4.4, page 21). This
information is reiterated here and expanded due to concern regarding effects to marten habitat in eastside
pine under Alternative S2.

Marten are strongly associated with mesic, dense, old forest habitats. The majority of studies on marten
habitat use have been in areas where mesic habitat is relatively abundant. Recent studies in eastside
habitats (Kucera 2000) have indicated a mean canopy closure of 20% for active rest sites used by marten
on the Inyo National Forest. Rest sites had high basal area and a high number of stems per acre indicating
dense low cover. Home ranges for the Inyo study include a wide range of habitats from above treeline to
mixed conifer but were most heavily weighted toward lodgepole pine, Jeffrey pine and red fir. Mean
home range size for eastside marten (Kucera 2000) were four to five times the size of mean marten home
ranges found by Zielinski et al. (1996) in the southern Sierra. Spencer (1981) indicated that marten use in
east side habitats was very closely connected to riparian or more mesic red fir sites in eastside Sierran
habitats.

Status

The SNFPA ROD committed to develop a conservation assessment for several forest carnivore species,
including this species. A working group of biologists from the Forest Service, National Park Service, U.S.
Fish and Wildlife Service, and California Department of Fish and Game and research scientists was
established to complete this effort. Completion of the conservation assessment is expected in fall 2004

Historic and Current Distribution

The FEIS noted that the historic range and distribution of marten included all Sierra Nevada national
forests. The current distribution is less well known with scattered detections from systematic surveys and
casual observations. Some systematic surveys on the Plumas and Lassen National Forests reported
negative detections (Kucera et al. 1995) in areas where marten are believed to exist. Survey
methodologies for marten have been improved in recent years, but at this time, insufficient survey effort
across the bioregion make it difficult to estimate the current distribution. Although habitat does not appear
to have supported a high density of marten in eastside habitats, there have been a limited number of
detection in eastside habitats on the Plumas, Lassen and Tahoe National Forests and there are recent
detections of marten in eastside habitats on the Inyo and Humboldt Toyiabe National Forests.

Risk Factors
For a summary of risk factors, see the FEIS, volume 3, chapter 3, part 4.4, pages 2-10.

Recreational Activities

The FEIS in volume 3, chapter 3, part 4.4, page 26 addressed generalized wildlife responses to recreation
and disclosed that effects of recreation on marten have not been studied. Measurement of glucocorticoid
in urine and feces has been used to investigate stress physiology in wild animals (Wasser et al. 1988,
1997; Creel et al. 2001). High glucocorticoid levels are linked to reduced survival and reproduction in
captive animals (Munck et al. 1984, Sapolsky 1992). It is assumed that marten may respond similarly, but
the effect of recreational activities on population dynamics is not known.

Fuels reduction and prey habitat relationships

Habitat risk factors are discussed in the FEIS in volume 3, chapter 3, part 4.4, page 23. The FEIS
addresses the significance of both down, woody material and crown closure as components of marten
habitat. Both of these components also play a significant role in providing habitat for marten prey. A
reduction in either down, woody material or crown cover can influence the distribution and abundance of
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marten prey. Bull and Blumton (1999) tested the effects of three different fuels reduction treatments on
small mammal populations in lodgepole pine (Pinus contorta) and mixed-conifer (subalpine fir
dominated) stands in northeastern Oregon. Numbers of red-backed voles and snowshoe hares declined
while numbers of chipmunks increased 1-2 years after harvest in lodgepole pine and mixed-conifer
stands. They found less of a decline in the number of snowshoe hares, no decline in squirrels, and an
increase in red-backed voles after island treatment (i.e. where 20% of an area was left unharvested in 1
acre islands) compared to scattered treatments (where 40 logs per acre were scattered throughout the
treatment unit).

The lack of decline in red squirrel detections after the island treatment and the mixed conifer harvest
suggested that those treatments continued to provide suitable squirrel habitat. The island treatments
involved retention of islands of logs that provided subnivean structures essential for squirrel survival in
winter. The mixed-conifer treatment involved retention of large diameter trees, which could continue to
provide a food source for squirrels. The mixed-conifer stands were apparently no longer suitable habitat
for snowshoe hares after treatment. The island treatment, which resulted in less of a decline in hares,
probably provided better habitat than the scattered treatment, because the islands contained undisturbed
pockets of regeneration as well as logs (Bull and Blumton 1999).

Bull and Blumton (1999) cautioned that the small samples and a short study period limit applicability of
their study results to other areas. The general findings that pockets of regeneration and untreated areas,
down logs, and legacy large diameter trees provide habitat for small mammals, however, should be
broadly applicable to small mammal species in Sierra Nevada habitats.

3.2.2.3. California Spotted Owl (Strix occidentalis occidentalis)

This section updates and supplements information found in the FEIS in volume 3, chapter 3, part 4.4,
pages 69-112. New information relevant to the SEIS includes a new analysis of California spotted owl
population trends, an assessment of fire effects on protected activity centers (PACs) since 1993, southern
California drought-related mortality, corrections of PAC numbers, the 12-month finding by the U.S. Fish
and Wildlife Service that listing the species was not warranted, and an evaluation of the contribution of
private timberland to owl habitat.

Meta-Analysis and Population Trends

Five demographic studies of the California spotted owl have been ongoing for a number of years. One of
the primary objectives of these studies is to monitor fluctuations or rate of change (lambda) in owl
populations. The most appropriate measure of the rate of change of spotted owl populations has been
debated considerably, as discussed in the FEIS (volume 3, chapter 3, part 4.4, pages 71-72) and in the
review of the SNFPA FEIS (USDA Forest Service, Pacific Southwest Region 2003g). Historically, spotted
owl researchers have estimated the rate of change using a Leslie projection matrix that is based on
estimates of age or stage-specific survival and fecundity (Franklin et al. 1996a). This method was the best
available at the time it was used for estimating rates of population change. Nevertheless, a debate on rates
of population change using lambda has centered on two issues: unknown rates of juvenile emigration
from the study areas and potential bias in estimates of juvenile survival (Franklin et al. 2003).

In 2001, the Pacific Southwest Research Station brought together a team of 16 scientists to develop and
document results of a meta-analysis', using data gathered from five California spotted owl demographic
studies, in an effort to assess population status and trends (Franklin et al. 2003). This group used a new
approach to estimate changes in owl numbers within the study areas: a recently developed analytical
technique to estimate lambda directly from the capture-recapture data (Padel 1996, Nichols and Hines

! A meta-analysis is an analytical (mathematical) tool to evaluate population status and trend over time.
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2002). Table 3.2.2.3a compares the results of lambda utilizing the original projection-matrix and the
capture-recapture methods (Franklin et al. 2003).

Table 3.2.2.3a. Comparison of Lambda (A) from Projection Matrix and Capture-Recapture Methods.

Projection Matrix Capture-Recapture
Study Area Years A SE 95% CI A SE 95% CI
Eldorado 1986-1998 0.930 - - 1.042 0.047 0.950-1.133
Lassen 1990-1998 0.923 0.888- 0.985 0.026 0.934-1.036
0.958

San Bernadino | 1986-1998 0.978 0.025 0.929-1.026
Sierra 1987-1998 0.898 0.961 0.024 0.915-1.008
Sequoia/Kings | 1988-1998 0.940 0.984 0.047 0.892-1.076

Note: A is the best estimate of the population rate of change. SE is the standard error of the estimate of A. 95% ClI is the range in the
actual value A for which probability is at least 95%. (Source: Franklin et al. 2003)

As displayed in the table above, A varies among study areas and analysis methods. It must be noted that in
general both methods show a declining trend in populations. The capture-recapture method indicates that
the rate of decline may not be as great as originally predicted using the projection-matrix method.
However, the capture-recapture methodology is not statistically different than A = 1, which would indicate
a stable population.

The meta-analysis still identifies a great deal of uncertainty regarding rangewide population trends. The
group could not determine whether the results of the meta-analysis were representative of owl
demographic trends throughout the Sierra Nevada. For example, if at the inception of these studies,
habitat management in the study areas was different than that of the surrounding areas, or changed as a
result of study initiation (i.e. study areas were preferentially protected from management activities), then
general inference beyond the study areas cannot be made (Franklin et al. 2003).

Information about reproductive success for the last two years is also available. While 2002 appears to
have been a good year for California spotted owl reproductive success, 2003 appears to be relatively poor.
It is important that reproductive success from individual years cannot be used to indicate overall
population trends as it is widely recognized that the species has periodic breeding pulses. The ecological
triggers for breeding pulse and non-pulse years are not fully known. Hypotheses relating pulses to spring
weather conditions have been suggested by many as summarized in Lee and Irwin 2003. The relationship
of nest stand characteristics and weather as it affects reproductive success are untested but it is likely that
habitat conditions at the nest site mitigate weather effects (Lee and Irwin, in review).

Fire Effects on PACs

Concerns continue to arise regarding the urgency or necessity of fuels treatment to protect resources,
including California spotted owl habitat (FEIS volume 2, chapter 3, part 3.5, pages 238-260). During the
management review of the SNFPA, a geographic information system was used to determine the number
and acreage of spotted owl PACs that burned in wildfires from 1970 — 2001. This evaluation was updated
for the SEIS to only consider fires since the creation of PACs in 1993 and to include the 2002 fire season.
Prior to 1993, survey efforts to detect spotted owls were variable across national forests and it is unknown
how many owl territories may have shifted over time in response to earlier fires or in response to other
forest activities and/or changes in forest vegetation. Therefore, it is not possible to isolate fire effects on
PACs established prior to 1993.

The evaluation for the SEIS was done by overlaying wildfire perimeters (1993-2002, greater than 10
acres) with PAC boundaries as they were mapped in the regional geographic information system data
library in 1997. This data is used as a proxy to represent the original PAC boundaries. It is known that
some PACs have been adjusted following wildfires or other events that occurred between 1992 and 1997
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and many PACs were mapped at larger than the required 300 acres. This is in contrast to the revised
mapping done for other analyses in the SEIS where PAC boundaries have been refined by the individual
national forests and adjusted to incorporate the best available current information on vegetation
conditions and owl locations and adjusting for past disturbances, such as recent wildfires.

This updated analysis identified 104 PACs that have had a wildfire burn within their boundary, affecting
40,200 acres within the PACs. From 1993 to 2003, approximately 7% of the 1,422 PACs and 7% of the
616,111 acres of PACs have been burned. Again, note that the number of PACs and PAC acreage for this
analysis is different than the current number of PACs analyzed in the remainder of this SEIS. Only PACs
on NFS lands were included in this analysis. The resulting change in vegetation composition and structure
related to owl habitat that has resulted from these wildfires has not been estimated. Estimates of fire
effects are typically limited to burn intensity, to help evaluate the risk of soil erosion and need for
emergency rehabilitation of burned areas. These evaluations do not focus on the extent of stand structure
changes (tree mortality) or retention of living trees, which are necessary parameters for evaluating habitat
suitability for spotted owls. Habitat effects from wildfires cannot be fully measured immediately
following wildfire, because direct and indirect tree mortality may not become evident for several years. It
is unknown, therefore, how much burning of PACs resulted in sufficient loss of live mature trees and
changed stand structure to eliminate or significantly diminish habitat suitability for spotted owls.

A number of large wildfires have occurred over the past four years where the immediate effects to habitat
within known spotted owl PACs have been documented. They include the Buck Incident (1999) on the
Plumas National Forest, Storrie Incident (2000) on the Lassen and Plumas National Forests, the Manter
Incident (2001) and McNally Incident (2002) on the Sequoia National Forest, the Star Incident (2001) on
the Eldorado and Tahoe National Forests, and the Gap Incident (2001) on the Tahoe National Forest. Each
of these fires influenced one or more PACs, the magnitude of which will not be fully understood for many
years. However, most of these fires did lead to total or partial loss of PACs, as determined by the extent of
mortality of mature conifers immediately following the fire. Over this same period of time, 47 PACs
experienced wildfire within their boundaries across the bioregion. This recent history suggests that the
rate of damage to PACs by wildfire is increasing. Table 3.2.2.3b identifies those PACs that have burned
sufficiently for the original PACs to be considered lost.
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Table 3.2.2.3b. PACs Significantly Diminished by Wildfire, 1999-2002.

National PAC Acreage changed to
Forest Incident PAC ID acreage non-suitable habitat
Plumas Bucks PL264* 284 284
Bucks PL188* 323 200
Storrie N1* 344 264
Storrie PLO98* 302 280
Pendola YUO016 358 30
Stream PLO73* 414 352
Stream PL106* 404 391
Stream PL126* 520 456
Tahoe Pandola YUO0O1* 303 200
Star PC026* 318 266
Star PC027 322 98
Star PC028* 342 108
Star PC034* 307 128
Star PCO072 362 1
Star PCO78 308 54
Eldorado Star PCO055* 300 289
Star PCO75* 300 272
Sequoia Manter TUO060* 277 235
McNally TUl112* 364 352
McNally TU053* 325 290
McNally TUO054* 300 238
McNally TU176* 354 354
McNally TU178 368 323
Highway FR144 301 300

Note: * indicates those PACs considered to be lost due to fire effects. (Source: USDA Forest Service 2003d)

Of the total PACs affected by these recent wildfires, eighteen could be considered lost due to the amount
of habitat that has been rendered unsuitable. For this analysis, it is not fully known to what extent
individual owls from these affected PACs have been able to find suitable replacement habitat nearby. In at
least two cases (PC055 and PCO75 on the Eldorado National Forest), while the original PAC was rendered
unsuitable, the owls were part of a demographic study and were individually marked and were found to
have moved into unburned areas outside of the fire area. In other cases, there are no unburned areas
within a typical home range distance (1.5 miles). This suggests that these individual owl territories could
not be occupied until habitat conditions return to the area, which would likely take many decades. Since
these owl territories cannot be occupied until sufficient habitat develops, they will be removed from the
Forest Service’s designated PAC network following the guidelines that apply to both alternatives.

The geographic pattern of large wildfires appears to account for some visible gaps in owl distribution (e.g.
Stanislaus National Forest in the area of the 1987 wildfires). Most of these areas were not surveyed for
owls prior to the fires so the number of affected owls is unknown, however, there are no existing PACs in
these areas, primarily due to the lack of large areas of suitable habitat following the fires.

An annual average of 4.5 PACs have been lost or severely modified by wildfire since 1998. This equates
to an annual loss of approximately 0.34% per year. Given that owl PACs are fairly evenly distributed
within approximately the western two-thirds of the Sierra Nevada national forests, it appears that the rate
of loss of PACs is proportional to the extent of large wildfires within this zone. If the hypothesized trend
of increasing large high severity wildfires across the Sierra Nevada is correct, the rate of loss of PACs
would be expected to mirror this increase.
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Southern California Drought-Related Mortality

Southern California forests in San Bernardino, Riverside, and San Diego Counties, although outside the
planning area of this SEIS, are experiencing the worst drought in more than 450 years (Loe, personal
communication 2003). As a result, the risk of loss of spotted owl populations in these areas may be
significant. The big cone Douglas fir and the mixed conifer types are stressed by drought and combined
with overstocked conditions, pollution, mistletoe, root disease, and bark beetle infestations, are
experiencing mortalities of more than 40% in some areas (Loe, personal communication 2003). As larger,
older trees and the associated canopy layers are lost due to mortality, degradation of spotted owl nesting
and prey habitat will occur.

The high level of mortality being experienced in this area lies in the center of the spotted owl population
in Southern California. The San Jacinto Mountains are experiencing especially high mortality; in October
of 2002, an estimated 66,000 acres, including all vegetation types, were affected. The total acreage
affected to date is more than 354,000 acres. An estimated 175,000 acres of pine and mixed conifer were
considered affected by April 2003; much of this acreage is considered spotted owl habitat. The San
Bernardino National Forest is removing the hazardous fuels as rapidly as possible, to reduce impacts of
future wildfires on the remaining forest vegetation. Seventy known PACs are presently being monitored
to determine the effects of the drought and subsequent fuels treatments (Loe, personal communication
2003).

Wildfires in 2002 and 2003 have had substantial impacts to the southern California populations of the
California spotted owl. Large fires in those years burned within many territories but resulted in serious
effects to approximately 29 territories: 9 in the San Gabriel Mountains; 14 in the San Bernardino
Mountains; 5 in the San Diego Mountains; and 1 in the Southern Los Padres Ranges (Loe, personal
communication 2003). The effects of these wildfires on owl populations is not fully known at this time.

Although this drought mortality is not within the Sierra Nevada bioregion, it provides a warning of the
potential for widespread mortality within the Sierra Nevada bioregion where similar high-density forest
stand conditions exist. Under existing conditions, if cyclic drought conditions occur in the Sierra Nevada,
the potential losses to habitat could make conservation of the species difficult by creating large gaps in
distribution.

Corrections to PAC numbers

The FEIS analyzed 1,310 PACs (FEIS volume 3, chapter 3, part 4.4, page 84). Subsequent to the SNFPA
ROD, the Sierra Nevada national forests were directed to evaluate spotted owl-sighting data and apply the
criteria for establishing PACs that was outlined in the ROD (page A-33). For this SEIS, updated maps for
PACs from several forests (Lassen, Plumas, Eldorado, Tahoe, and Toiyabe) were used, resulting in 1,321
PACs included in the current analysis. As a result of this improved mapping, the acreage in PACs has
changed from approximately 613,138 acres in the FEIS to an estimated 421,780 acres in the current
analysis. Although the number of PACs has increased, the total area in PACs has decreased, because many
PACs that were larger than the prescribed 300 acres were re-mapped to a smaller size by the individual
national forests. The current average size of PACs is 320 acres, although the largest PAC is 1,119 acres.
The number of PACs across the bioregion can change over time as new territories are discovered and as
habitat is rendered unsuitable due to wildfire or other causes and are removed from the network per the
direction contained in the alternatives.

The FEIS makes little specific reference to the number of home range core areas (HRCAS). There should
be a one-to-one correlation between PACs and HRCAs. Included in this analysis are 1,320 HRCAs,
possibly indicating some remaining errors in mapping; however, differences in the number of HRCAs
compared to PACs may be due to HRCAs for which corresponding PACs are located on private lands.
Describing the average HRCA size is not meaningful, because sizes are variable across the bioregion and
some are smaller than the required acreage due to land ownership patterns.
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U.S. Fish and Wildlife Service (FWS) 12-Month Findings for a Petition to
List the California Spotted Owl

In April 2000, the FWS received a petition filed by the Center for Biological Diversity and the Sierra
Nevada Protection Campaign for the listing of the California spotted owl as a threatened species. These
groups subsequently challenged the FWS to issue a finding on the petition, resulting in a federal court
order to finish the determination by February 10, 2003. Completing a 12-month review as required by the
Endangered Species Act, FWS biologists concluded, based on the best scientific and commercial
information available, that the overall magnitude of current threats to the California spotted owl does not
rise to a level requiring federal protection (68 FR 7589-7608).

The finding acknowledged that the SNFPA ROD and its associated California Spotted Owl Conservation
Strategy established the current management direction being implemented on National Forest lands across
the Sierra Nevada and considered the ramifications of this management in making its finding. The finding
recognized two efforts that could affect this determination: 1) a management review of the SNFPA
(leading to this SEIS); and 2) planning for implementation of an administrative study on the Lassen and
Plumas National Forests. FWS stated that it would monitor the development of management direction that
could affect the California spotted owl, offer scientific assistance to the Forest Service and other
responsible agencies, and review the effects of the current management direction at a later date, if
necessary.

Contributions of Private Timberland to Habitat

The management review of the SNFPA (USDA Forest Service, Pacific Southwest Region 2003g)
identified potential contributions of private timberlands to California spotted owl habitat across the
bioregion, primarily based upon the California Forest Practices Act and a ten-year sustained yield plan for
Sierra Pacific Industries. Controversy exists about relying on habitat on private timberlands to maintain
spotted owl viability, due to varying management objectives of private timberland owners and the lack of
regulatory direction for them to manage their timberlands specifically to ensure owl viability. Without
comprehensive planning for the species between federal and state agencies and private landowners, the
persistence of habitat in an appropriate temporal and spatial arrangement that will provide for continued
use by the species is not assured.

A recent report (Irwin et al. 2003) describes studies of both California and northern spotted owls,
primarily on private timberlands, and suggests that management of private timberlands may be
compatible with maintaining suitable owl habitat. Because this report has not received widespread
distribution and has not been peer-reviewed, its applicability to management of spotted owls on National
Forest System lands cannot be fully evaluated. This SEIS acknowledges that habitat currently exists on
portions of private timberlands adjacent to National Forest System lands and is undoubtedly used by
spotted owls today. Since the long-term distribution and suitability of habitat on private timberlands is
unknown, the presence of this privately held habitat was not assumed to mitigate effects of vegetation
management on National Forest System lands. Further review and research on spotted owl habitat
requirements, and on the relationship of owl productivity with forest management, is expected to
eventually allow assessment of the cumulative effects of vegetation management within habitat that
crosses public and private land ownerships.

3.2.2.4. Northern Goshawk (Accipiter gentilis)

There was no new information since the publication of the FEIS that is relevant to assessing the effects of
the alternatives on this species. The information in the FEIS, volume 3, chapter 3, part 4.4, pages 113-
124, including the information on habitat requirements and risk factors, was used for the assessment of
effects.
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3.2.2.5. Willow Flycatcher (Empidonax trailii adastus,
and E. t. brewsterii)

This section updates and supplements the information found in FEIS volume 3, chapter 3, part 4.4, pages
143-161. A Conservation Assessment (Green et al. 2003) was prepared for this species as directed by the
SNFPA ROD. That document includes a detailed description of species life history and risk factors
considered in this analysis. Only those portions most relevant to analysis in the SEIS are summarized in
this section. Information about the southwestern willow flycatcher (E.t. extimus) is found in the FEIS, the
biological assessment for this SEIS (USDA Forest Service Pacific Southwest Region 2003a), and in
Appendix C of the SEIS.

Life History

Breeding

Estimating willow flycatcher fledging dates cannot be done with certainty because willow flycatcher
arrival dates, snowpack, summer weather, nest predation, and brown-headed cowbird brood parasitism
influence the length of the nesting season. Weather, predation, and brood parasitism can result in multiple
re-nesting attempts. As many as three nesting attempts in one breeding season have been documented for
willow flycatcher territories in the Sierra Nevada (Morrison et al. 1999).

A recent compilation of multiple years of Sierra-wide willow flycatcher nesting data reveals that willow
flycatchers fledge young between approximately July 15 and August 31 and fledglings remain in
territories for 2 to 3 weeks post-fledging (158 nests; Stafford and Valentine 1985, Sanders and Flett 1989).
Prior to the compilation of these nesting data, and based on an earlier recommendation by Valentine
(1987), Valentine et al. (1988), and Harris et al. (1987, 1988), the willow flycatcher nesting period for
some Sierra Nevada meadows was assumed to extend through August 15. The more recent analysis
incorporates all available willow flycatcher nesting data for the Sierra Nevada and indicates that the
Sierra Nevada willow flycatcher nesting period extends from June 1 to August 31. Approximately 10% of
the total successful nesting attempts occur between August 15 and August 30. Although there is some
speculation that late-fledging individuals (after July 15) may have a lower survival rate than early-
fledging individuals (Sedgwick and Iko 1999), this parameter has not been specifically evaluated for the
Sierra Nevada.

Brood Parasitism

The impact of brown-headed cowbirds on willow flycatchers varies within the Sierra Nevada bioregion.
Long term research shows that brown-headed cowbirds impact willow flycatcher populations (in
particular, the southwestern willow flycatcher subspecies) outside the planning area (Sedgwick and Iko
1999, Whitfield 1990, Whitfield and Enos 1996, Whitfield and Sogge 1999). Although brown-headed
cowbirds impacted less than 7% of observed willow flycatcher nests in the Sierra Nevada between 1997-
2000, their influence could become greater if willow flycatcher populations decrease, brown-headed
cowbird populations increase, or both occur (Whitfield and Sogge 1999, Morrison et al. 2000). Because
mountain communities are expanding in many areas, and brown-headed cowbirds are highly associated
with human activities, brown-headed cowbirds may increase in at least some portions of the bioregion
(Verner and Ritter 1983).

In the Lake Tahoe Basin in 1998 through 2000, high cowbird abundance resulted in parasitism of 8 of 18
nests (44%) (Morrison et al. 2000). Smith (1999 in Stefani et al. 2001), in a review of recent cowbird
studies, suggests that management actions to control cowbirds may not be warranted unless the parasitism
rate is at least 60%. However, he lists criteria that might suggest desirability of control efforts where
parasitism rates are lower, including restricted habitat, isolated populations, and populations in prolonged
decline. This recommendation suggests that the few remaining breeding locations within the Tahoe Basin
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may benefit from cowbird management, if the current parasitism rate remains consistent or increases
(Whitfield and Sogge 1999, Whitfield et al. 1999). Nonetheless, high density of brown-headed cowbirds
and high private land ownership in the area could make control difficult and limit its effectiveness (Citta
and Mills 1999 in Stefani et a. 2001, Hall and Rothstein 1999, and Whitfield and Sogge 1999). It has been
suggested that brown-headed cowbird trapping programs and removal or relocation of livestock facilities
to reduce cowbird abundance should be evaluated based on risk levels and likely effectiveness (Verner
and Rothstein 1988, Whitfield and Sogge 1999, Whitfield et al. 1999).

In the 13 documented cases of brown-headed cowbird brood parasitism of willow flycatcher nests in the
central Sierra Nevada for which dates are known, parasitism events occurred from approximately June 17
to August 4 (the mean was July 4 and the standard deviation was 12 days) (Sanders and Flett 1989). These
parasitism dates correspond to willow flycatcher’s initiation dates for egg incubation of June 15 to August
1 (Stafford and Valentine 1985, Sanders and Flett 1989). Cowbird egg-laying dates and willow flycatcher
incubation-initiation dates are likely to vary across the bioregion, and the amount of overlap between
incubation dates for the two species would influence the risk of parasitism. In the Dinkey Creek area of
the Sierra National Forest, Verner and Ritter (1983) found that cowbirds rarely arrive at pack stations
prior to the pack animals. Thus, delaying use of pack stock facilities beyond estimated dates of brood
parasitism may be a means to eliminate or alleviate this threat in some areas of the Sierra Nevada,
although this theory has not been tested.

Bombay and Morrison (2003) reported an increase in cowbird parasitism in the central Sierra Nevada in
2000 (six events) and 2001 (five events) over previous years. The reason for this increase is not
completely known; however, it could be partially due to the slightly earlier onset of willow flycatchers
nesting during those two years. This shift would have resulted in a greater overlap in the two species’
breeding periods (Verner and Rothstein 1988).

Status

Although the willow flycatcher population in the Sierra Nevada declined substantially after 1940, the
current direction and magnitude of the demographic trend are uncertain (Serena 1982, Stafford and
Valentine 1985, Flett and Sanders 1987, Harris et al. 1987 and 1988, Valentine et al. 1988, and Sanders
and Flett 1989). However, if preliminary nesting site re-occupancy data and central Sierra Nevada nest
success and fecundity rates are used as measures of population trend, the willow flycatcher population in
the Sierra Nevada appears to have continued to decline during the past two decades (Morrison et al.
2000). Both subspecies are Forest Service sensitive species in Region 5.

Historical and Current Distribution - Recent Surveys

Although distribution, abundance, and demographic data for willow flycatchers in the Sierra Nevada
bioregion have significant uncertainty, monitoring of willow flycatcher populations and habitat conditions
on national forests in the planning area has increased significantly since the SNFPA ROD was adopted in
2001. As a result of the survey requirements of the ROD, the national forests have worked diligently to
complete the necessary surveys. The Forest Service conducted two-day training workshops in 2001 and
2002 for biologists and technicians charged with conducting these surveys. Over 50 employees were
trained. The survey workshops will be held annually to train new employees and refresh the skills of
previously trained employees conducting the surveys.

For the FEIS, a sighting database was developed that identified 135 locations where willow flycatchers
were known to occur. Since that time the sighting database has been reviewed and the database is
currently in the final stages of being validated (review expected to be completed in December 2003,
Stefani, personal communication 2003). Four sites on the Sequoia National Forest and one site on the
Inyo National Forest are believed to be of the southwestern willow flycatcher subspecies and those
records are being removed from the database count, bringing the baseline number of sites in the database
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to 130. Based upon the preliminary review, six additional sites (five on national forest lands, one on
private land) are being considered for removal from the list of known willow flycatcher sites as displayed
in Table 3.2.2.5a. Assuming that the six additional sites are removed from the final database, the current
number of known willow flycatcher sites under the SNFPA ROD is 124 sites (See Appendix D).

Table 3.2.2.5a. Re-assessment of known willow flycatcher sites identified in the FEIS.

Site Forest Status

Manter Meadow Sequoia NF Southwestern willow flycatcher — SITE EXCLUDED, on NFS land
Rodeo Flat Sequoia NF Southwestern willow flycatcher — SITE EXCLUDED, on NFS land
South Fork Kern Sequoia NF Southwestern willow flycatcher — SITE EXCLUDED, on private land
Bloomfield Ranch Sequoia NF Southwestern willow flycatcher — SITE EXCLUDED, on private land
Owens River Inyo NF Southwestern willow flycatcher — SITE EXCLUDED, on private land
Summit Meadow Sequoia NF Poor habitat - Possibly on private land — proposed to drop site from db
Silver Creek Tahoe NF No suitable habitat — proposed to drop site from db

Squaw Creek Tahoe NF No suitable habitat — proposed to drop site from db

Bearcamp 1 Modoc NF Sighting veracity questioned — proposed to drop site from db
Bearcamp 2 Modoc NF Sighting veracity questioned — proposed to drop site from db
Mammoth Creek Inyo NF Private land, site conversion — proposed to drop site from db

(Source: USDA Forest Service Pacific Southwest Region 2003c)

A preliminary geographic information system analysis has occurred of the known willow flycatcher sites
in the database. Of the 124 known sites, 49 appear to be within active cattle allotments, 9 appear to be
within active sheep allotments, 5 appear to be within inactive cattle allotments, and 61 appear to be
outside of allotment boundaries as shown in Table 3.2.2.5b.

Table 3.2.2.5b. Grazing Allotment Status of 124 known willow flycatcher sites.

Active Cattle Active Sheep Inactive Outside Total
Allotment

Eldorado 1 0 0 0 1
Inyo 1 2 1 9 13
Lake Tahoe Basin 0 0 0 7 7
Lassen 10 0 2 7 19
Modoc 3 1 0 1 5
Plumas 4 0 0 14 18
Sequoia 5 0 0 0 5
Sierra 11 0 0 2 13
Stanislaus 7 0 0 1 8
Tahoe 5 6 0 5 16
Toiyabe 2 0 2 3 7
Non-NF 0 0 0 12 12

Total 49 9 5 61 124

(Source: USDA Forest Service Pacific Southwest Region 2003e)

For the 61 sites outside of allotment boundaries, the distance to the nearest allotment was calculated and
grouped by allotment status as shown in Table 3.2.2.5c.
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Table 3.2.2.5c. Nearest Distance to Grazing Allotment by Status for 61 known willow flycatcher sites
where the site location is not within an allotment.

Active Cattle Active Sheep Active Horse Inactive Total
Less than 1 mile 16 8 1 3 28
1to 5 miles 16 5 0 6 27
More than 5 miles 3 0 0 3 6
Total 35 13 1 12 61

(Source: USDA Forest Service Pacific Southwest Region 2003e)

Due to known mapping inaccuracies, mapped territory points do not always designate the location of
existing nests, as not all sites have been updated using modern global positioning system technology and
individual territories at a site have not been mapped. As a result, land ownership associated with some
known sites and territories may not be accurate. The preliminary geographic information system analysis
(Appendix D) validates that 74 sites have the mapped territory point on National Forest System land. This
correlates with the FEIS estimated 82 sites minus 1 site (Sulphur Creek on the Sierra National Forest) that
was incorrectly mapped, minus the 2 southwestern willow flycatcher sites, and minus the 5 sites proposed
for removal by the forests. The analysis also indicates that 17 additional sites have mapped territory
points outside of NFS lands but are associated with meadows that extend onto the national forests. Of
these, all but one are in close proximity (less than 3 miles distant) to an active allotment. There are an
additional 33 sites that occur on private land within or adjacent to the national forest boundary where the
underlying meadow system is entirely on private lands. Of these, three are within an allotment boundary
and three are not associated with an allotment. Most of the remaining 27 sites are located within five
miles of an allotment. These sites will require site-specific evaluation to determine if activities on NFS
lands could affect the territories and if they should be considered in the pool of known sites for evaluating
effects.

Surveys conducted in 2001 and 2002 covered all known willow flycatcher sites according to established
survey protocols. As of January 2003, approximately half of the National Forests in the SNFPA planning
area reported that all of the emphasis habitat meadows for willow flycatcher on their forest had been
identified and mapped, while the other forests reported that this process was well under way (Stefani
2003). Protocol surveys of these areas have been completed for 133 meadows of the 496 potential
emphasis habitat meadows identified according to direction in the ROD. These surveys have revealed the
presence of 11 previously unknown territories. These territories have not yet been entered into the current
willow flycatcher database and are not reflected in the analysis for the SEIS. They will be managed
according to the site occupancy classification under each alternative. The remaining areas are currently
being evaluated to determine if suitable habitat exists that would warrant protocol surveys (Stefani 2003).
The use of a five-mile distance for delineating emphasis habitat was to capture the 90" percentile distance
that fledglings traveled during dispersal. There is some indication that dispersal distances may vary across
the Sierra Nevada bioregion, with some fledglings dispersing over distances of up to 12 miles (Green et
al. 2003).

Recent data available from the demographic and monitoring study in the north-central Sierra Nevada is
not encouraging with regard to willow flycatcher population trends. The total number of territories at 15
monitoring sites declined from 62 in 1998 to 45 in 2001, and to only 37 territories in 2002 (Bombay and
Morrison 2003). Perrazo Meadows on the Tahoe National Forest has been consistently surveyed since
1997. The number of territories there has declined from a high of 12 in 1997 to a current low of only 2 (in
2002) (Bombay and Morrison 2003). Consistent survey efforts on the Sierra and Stanislaus National
Forests in the past several years show a lack of willow flycatchers at a number of well-known breeding
areas in the central and southern Sierra Nevada. In addition, three years of surveys on the Sequoia
National Forest have failed to re-confirm earlier occupancy by willow flycatchers.
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Risk Factors

For a summary of risk factors, see the FEIS, volume 3, chapter 3, part 4.4, pages 152-162. The
Conservation Assessment (Green et al. 2003) discusses all of those risk factors and identifies additional
risks of water development and pesticide drift from the Central Valley and pesticide use in Central and
South American wintering grounds.

3.2.2.6. Great Gray Owl (Strix nebulosa)

For describing the affected environment and conducting effects analysis in the FEIS, the great gray owl
was grouped with eight other diurnal and nocturnal raptors. More specific information about this species
is presented to supplement the information found in FEIS volume 3, chapter 3, part 4.2, pages 40-42.

Life History

General biological information specific to the great gray owl in the Sierra Nevada can be found in Survey
Protocol for the Great Gray Owl in the Sierra Nevada of California (Beck and Winter 2000). Key
information from that document is summarized in the following sections.

Breeding

The breeding density of the great gray owl seems limited by both prey and nest site availability. In
general, it favors abandoned nests of other birds of prey, but in California it prefers the tops of broken
trees or nest cavities in trees near montane meadows. In other parts of its range, it has nested on artificial
platforms. Although well studied in Scandinavia, less is known about this species in North America, and
the limited research specific to the Sierra Nevada is focused on the Yosemite National Park-Stanislaus
National Forest area.

Timing of breeding activities varies along both a north-south gradient and an elevation gradient in
California. Egg laying in California begins in late March or early April at low elevation sites, and can be
as much as a month later at high elevation sites. Courtship activities occur a month prior to egg laying.
Snow conditions on the breeding grounds appear to control the onset of nesting, and it is possible that late
spring rains cause nest abandonment.

This species’ incubation period is about 30 days, and a typical clutch size is 2-3 eggs, although usually
only 1-2 chicks survive the 26-28 days required to fledging (Beck and Winter 2000, Bull and Duncan
1993). After leaving the nest, young owls readily climb leaning trees and roost off the ground. They are
capable of flight 7-14 days after leaving the nest (Franklin 1988). Females stay near the fledged young to
protect them and the male continues to bring prey. In Oregon, after 2-6 weeks, females abandon the
young; however, males continue to provide care by feeding the young for up to 3 months (Bull and
Henjum 1990). Juveniles start hunting on their own at an age of about 3 months. The young are
independent by late summer and disperse in fall and winter. Maximum distances that radio-tagged
juveniles disperse from natal sites in their first year ranged from 4.6 to 29 miles in an Oregon study (Bull
et al. 1988) and up to 468 miles in a Canadian study (Duncan 1992). Most juveniles remain near the natal
site. The relationship of juvenile dispersal behavior of Sierra Nevada populations and populations in these
studies is unknown.

Individuals can be long lived. In Oregon, the probability of a juvenile surviving its first year is 0.53 and
its first two years is 0.31 (Bull et al. 1989). Oeming (1964) reports the existence of a 9-year-old bird in
the wild. A female banded as an adult was recaptured 13 years later.

In general, great gray owls tend to be monogamous. In boreal forest regions, the pair bond is not
maintained over the winter. However, individuals may nest with the same mate in subsequent years if
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prey populations remain high (Duncan 1992). In Oregon, Idaho, and California, pairs probably remain
together as long as both live, but either sex will re-mate if its first mate disappears.

Diet
The diet of the great gray owl may vary locally but consists primarily of small mammals, predominantly
rodents. All available literature indicates that great gray owls in the western United States
overwhelmingly select only two prey taxa: voles (Microtus spp.) and pocket gophers (Thomomys spp.).
\oles prefer meadows with dense herbaceous vegetative cover (Zeiner et al. 1990b). A four-inch stubble
height at the end of the growing season is thought to provide suitable cover for voles (Beck 1985),
although other studies suggest herbaceous heights of 12 are preferred (Greene 1995). Gophers are
predominantly subterranean but they also appear to have herbaceous cover preferences (Greene 1995).
Great gray owls catch these mammals by breaking through their tunnels. Compaction of meadow soils
may reduce the suitability of areas for gophers. During the winter, great gray owls have been observed
plunging through the snow to capture prey.

Mortality

Collision with motor vehicles a major source of mortality in some areas. Shooting is still common in
many areas (Nero and Copeland 1981). However, these types of mortality have not been identified as
significantly threatening the species in the Sierra Nevada (Beck and Winter 2000). Predation of eggs and
young by other raptor species, especially great horned owls, may be common. Impalement on barbed wire
and electrocution on transmission lines have been reported.

Habitat relationships

Summer

The elevation ranges of great gray owl habitat in California varies from north to south, with higher
elevation ranges in the southern Sierra than in the northern Sierra (see table 3.2.2.5a).

Table 3.2.2.5a. Elevation Zones of Great Gray Owl Habitat in the Sierra Nevada.

Region Low Elevation Middle Elevation High Elevation
Northern Sierra Nevada 2,000 to 3,000 feet 3,000 to 5,000 feet Above 5,000 feet
Central Sierra Nevada 2,500 to 4,000 feet 4,000 to 6,000 feet Above 6,000 feet
Southern Sierra Nevada 3,500 to 5,000 feet 5,000 to 7,000 feet Above 7,000 feet

(source: Beck and Winter 2000)

The seasonal timing of nesting is different in each of these elevation zones, which are used primarily to
define survey timing. The Lassen, Plumas, and Tahoe National Forests are considered to be in the
Northern Sierra Nevada, the Central Sierra Nevada includes the Eldorado and Stanislaus National Forests,
and the Southern Sierra Nevada includes the Sierra and Sequoia National Forests. Elevation zones are not
described for the Modoc, Inyo, and Humboldt-Toiyabe National Forests; the Lake Tahoe Basin
Management Unit; and the eastside of the Lassen, Plumas, and Tahoe National Forests.

This species typically forages in meadows and other open, early-stage habitats supporting small
mammals. It nests and roosts in nearby dense (greater than 40% canopy closure) coniferous forest at
elevations between 2,500 and 8,000 feet. Nest sites in Yosemite National Park and on the Stanislaus
National Forest are in large trees (greater than 30” dbh) in stands that have canopy cover greater than 70%
(Greene 1995). Forest age does not seem to matter, provided suitable nest sites are available. Nest sites
have been documented in conifer and black oak snags with broken tops, abandoned hawk nests, and
artificial nest structures. In California, nests are generally located within 840 feet of the forest edge,
averaging 500 feet (Winter 2000, Beck and Winter 2000). The CWHR classes which correspond to
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suitable breeding and roosting habitat are 4M, 4D, 5M, 5D, and 6, as defined in Appendix B (page B-3) in
the SNFPA ROD. Perennial grasses and sedges provide the dominant forage area cover in meadows
(Hayward 1994, USDA Forest Service 2001b). Nests that are persistently occupied in the Yosemite area
are generally associated with meadows greater than 25 acres in size (Winter 1986) but smaller meadows
(as small as 10 acres) have supported infrequent nesting (USDA Forest Service 2000). Only a portion (13-
20%) of great gray owl territories appears to support breeding in a given year (Winter 1999). This species
has high fidelity to nest sites, which are often reused for several years (Bull et al. 1988, Franklin 1988,
Duncan 1992).

Foraging habitat in the Sierra Nevada is generally open meadows and grasslands in forested areas, and
trees along the forest edge are used for hunting perches. Openings caused by fires or timber harvest serves
as foraging habitat when the vegetation is in early successional stages (Hayward 1994, Greene 1995).
Greene (1995) found that sites occupied by great gray owls had greater plant cover, vegetation height, and
soil moisture than sites not occupied by owls. Canopy closure was the only variable of three variables
measured (canopy closure, number of snags greater than 24” dbh, and number of snags less than 24" dbh)
that was significantly larger in occupied sites than in unoccupied sites.

Winter

In some winters, when its prey is scarce, individuals from northern populations wander south to the
northern U.S. and southern Canada, often in considerable numbers. These winter migrations are not
believed to extend to the Sierra Nevada. In the Sierra Nevada, the winter range is generally the same as
the breeding habitat, except individuals in Yosemite National Park are known to move to lower elevations
with thinner snow cover (Winter 2000). Habitat conditions are thought to be similar to those of summer
habitat.

Status

The great gray owl is a Forest Service sensitive species in both Region 4 and Region 5. It is known or
suspected to occur on the Eldorado, Inyo, Lassen, Modoc, Plumas, Sequoia, Sierra, Stanislaus, Tahoe, and
Humboldt-Toiyabe National Forests, and on the Lake Tahoe Basin Management Unit. It was classified as
an endangered species by the State of California in October 1980.

Throughout the species range, density differs greatly from area to area. These differences are probably
influenced by food supply and/or nest site availability. The highest nesting density in Oregon was 0.29
pairs/square mile (mi®) and 0.66 pairs/mi? in Manitoba (Bull and Henjum 1990), 0.73 pairs/mi® in
Minnesota (Duncan 1987), and 0.25 pairs/mi® in California (Winter 1986).

Historical and Current Distribution

The great gray owl is a holarctic species. It remains evenly distributed across its range but has variability
in local distribution. Godfrey (1986) gives it range as south of the tree line in northern Yukon, northwest
and central Mackenzie River basin (Lockhart River and Great Slave Lake), north Saskatchewan,
Manitoba, north Ontario south through southern Yukon and interior British Columbia, north and central
Alberta, Manitoba, and central Ontario. In the U.S. its range includes Alaska, Washington, northern ldaho,
western Montana south through the Cascade and Sierra Nevada ranges to east-central California, west-
central Nevada, and northwest Wyoming. The southern populations in the western U.S. are considered
relatively stable, breeding every year and remaining in the same general area throughout the year,
although, as previously stated, breeding in Yosemite National Park is somewhat sporadic (Winter 1999).
The northern populations and those at the southern edge of the range in eastern Canada are considered
less stable. The Sierra Nevada populations are the most southerly populations of this species in the world.

No data is available to compare this species’ historical range to its current range.
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Risk factors

A number of factors influencing population levels have been identified. Overall, food supply is likely the
critical factor regulating populations, especially in scarce-prey years when many individuals may fail to
breed.

Population factors specific to California identified in Beck and Winter (2000) include:

e Occupied habitat has apparently declined over the last 100 years.

e The species is dependent on dense forests in mid to late seral stage with large snags and adjacent
meadows.

e These habitats have been reduced in many areas due to forest and range management. Both green
tree and salvage timber harvest can eliminate potential nest trees. Grazing can remove cover
necessary for prey species and degrade meadows, thereby lowering water tables and reducing
productivity of grasses and forbs that are food sources for prey. In addition, prescribed burning
can remove potential nest snags and downed woody material that provides small mammal habitat.

While strychnine poisoning of pocket gophers typically is not done in meadow environments, poisoning
may reduce owl prey in open canopied areas near meadows that are adjacent to suitable nesting habitat. In
addition, consuming poisoned prey may poison owls, but such risk is likely low.

3.2.2.7. Foothill Yellow-Legged Frog (Rana boylii)

The habitat requirements section for this species was inadvertently left out of the FEIS. This section
updates and supplements the information found in FEIS volume 3, chapter 3, part 4.4, pages 207-208.

Habitat Requirements

The foothill yellow-legged frog has been found primarily in shallow channels with riffles and at least
cobble-sized substrates (Hayes and Jennings 1988). Streams and rivers used by this species have either
permanent or intermittent flow, low or high gradient, and alluvial or bedrock channels. The species is also
occasionally found in other habitats including moderately vegetated backwaters, isolated pools (Hayes
and Jennings 1988), and slow-moving rivers having mud substrates (Fitch 1938).

The ability to withstand and recover from environmental flux is crucial for the survival of any organism
living in the highly variable environment of a river. The wet winters and dry summers typical of the
Mediterranean climate in the Sierra Nevada have shaped the life-history strategy of the foothill yellow-
legged frog. To protect its most vulnerable life stages (eggs and larvae), breeding is timed to take place
late enough in spring to avoid extreme high flows. Breeding, however, must occur early enough to allow
tadpoles sufficient time to metamorphose, and juveniles time to grow, before the onset of the next wet
season. Breeding sites are not continuously distributed along the streams and rivers occupied by this
species, because the frogs select channels having particular morphological traits. Species breeding is
noted at depositional areas, cobbles, and boulders at tails/outlets of pools. Breeding behavior appears to
be influenced by air and water temperature.

The scientific literature indicates that breeding occurs from late March through May, and egg deposition
for any single population is concentrated into a two-week period (Storer 1925, Zweifel 1955). More
recent reports indicate that breeding activity can be spread over several weeks in the Coast Ranges and up
to 31 days in the Sierra Nevada (Van Wagner 1996). Duration of the breeding season appears to be
determined by weather. In cold, rainy springs the breeding season is longer than in dry, warm springs.

Egg masses usually contain about 900 eggs, but the number of eggs can range from 100 to over 1,000 per
mass (Storer 1925). Eggs must remain inundated and attached to substrates, despite falling/rising water
levels. Sustained high-flows subsequent to egg mass deposition may dislodge masses or wash tadpoles
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downstream. Declining water levels may expose egg masses or leave tadpoles vulnerable to desiccation.
In wide, shallow channels, stage and near bank velocity are less sensitive to changes in discharge than
they are in deeper, more confined channels. Breeding sites that produce greater than average hatching
success have significantly greater width-to-depth ratios than sites where hatching success is low as well as
stable channels; low bed mobility; and a coarse surface texture. Other key habitat elements identified are
>20% and <90% stream shading (Hayes and Jennings 1988); lack of riparian vegetation encroachment;
and lack of introduced predators or competitors (Kupferberg 1997).

In the Coast Ranges, adults congregate at breeding sites in April, May, and June. Later in the summer,
adults are scarcely observed along the main stems of larger rivers (the Trinity and Eel Rivers). This
absence may indicate movement into the vegetation, movement into tributaries, or simply reduced diurnal
activity.

Status

The SNFPA ROD includes a commitment to develop a conservation assessment for several aquatic and
riparian species, including this species. A working group of biologists from the Forest Service, National
Park Service, U.S. Fish and Wildlife Service, and California Department of Fish and Game and research
scientists was established to complete this effort. The conservation assessment is still in preparation and is
unavailable for incorporation into this analysis.

The foothill yellow-legged frog is listed as a Region 5 sensitive species. In addition, the frog is a species
of special concern in California. Jennings and Hayes (1994) recommended that California state officials
adopt endangered status in southern and central California south of the Salinas River, Monterey County,
and threatened status in the “west slope drainages of the Sierra Nevada and southern Cascade Mountains
east of the Sacramento-San Joaquin River axis.” In the Coast Ranges north of the Salinas River, the
foothill yellow-legged frog still occurs in significant numbers in some coastal drainages but is also at risk
due to anthropogenic and environmental threats.

Risk Factors
For a summary of risk factors, see the FEIS, volume 3, chapter 3, part 4.4, pages 207-211.

Managing breeding habitat is critical to conservation of foothill yellow-legged frog, because individuals

are concentrated in both time and space during breeding. The potential loss of adults and young due to a

variety of risk factors (e.g. dam releases, all terrain vehicles, mining, grazing, etc.) would be much worse
during breeding than at times of the year when frogs and tadpoles are more widely dispersed.

3.2.2.8. Mountain Yellow-Legged Frog (Rana muscosa)

This section updates and supplements the information found in the FEIS, volume 3, chapter 3, part 4.4,
pages 213-214. New information also comes from the U.S. Fish and Wildlife Service’s (FWS) 12-month
finding for the petition to list this species (69 FR 2283-2303) and the Biological Assessment for the SEIS
(USDA Forest Service Pacific Southwest Region 2003a).

Life History

In a 12-month finding for a petition to list the mountain yellow-legged frog as a threatened species, the
FWS concluded that the Sierra Nevada population is discrete from the southern California population, on
the basis of their geographic separation, differences in vocalization, differences between their habitats,
and apparent genetic differences (69 FR 2283-2303). The FWS also concluded that the Sierra Nevada
population is significant, because the loss of the species from the Sierra Nevada would result in a
significant reduction in the species’ range and population, and would constitute the loss of a genetically
discrete population.
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Habitat Relationships

Mountain yellow-legged frogs in the Sierra Nevada live in high mountain lakes, ponds, tarns, and
streams—Iargely in areas that were glaciated as recently as 10,000 years ago (Zweifel 1955). This species
is usually associated with montane riparian habitats in lodgepole pine, yellow pine, sugar pine, white fir,
whitebark pine, and wet meadow vegetation types (Zweifel 1955, Zeiner et al. 1988).

Alpine lakes used by mountain yellow-legged frogs usually have margins that are grassy or muddy
(Zweifel 1955), although the frogs are not limited to this habitat. This species extensively uses deep-water
ponds (deeper than 8.2 feet) that have open shorelines and lack introduced fishes (Matthews and Pope
1999, Knapp and Matthews 2000, Knapp 2003). Adults are typically found sitting on rocks along the
shoreline, usually where there is little or no vegetation (Wright and Wright 1933). Both larvae and adults
prefer open shorelines with gently slope and shallow water 2 to 3” deep (Mullally and Cunningham
1956). Shallow water likely provides a refuge from predation by fish that may be present in adjacent
deeper water (Jennings and Hayes 1984). Mountain yellow-legged frogs also use stream habitats,
especially in the northern part of their range.

Mountain yellow-legged frogs may use different sites to overwinter, breed, and forage. Because larvae
(tadpoles) must overwinter at least once before metamorphosis, it is important for breeding sites to have
adequate water depth so that they do not dry in the summer and freeze through in the winter (Bradford
1983). It is also favorable for breeding sites to have some shallow areas with warm water temperatures for
optimal larvae development and feeding (Bradford 1984). Larvae are a very sensitive life stage for this
species. They are vulnerable to habitat changes, both desiccation and freezing, and high levels of
predation. Subadults and adults may use several sites for feeding and then overwintering. Cover is
important for movement between and within habitats.

Some of the highest observed densities of frogs have been found both at creek confluences having
irregular banks and varying water depths, and in open areas on the edges of glaciated lakes (Mullally and
Cunningham 1956). Mountain yellow-legged frog populations seem to be most numerous where
predatory fish are absent.

In the Sierra Nevada, adult frogs apparently hibernate during the coldest winter months, probably because
they can tolerate only limited dehydration. Larvae and adults generally overwinter under ice. Both adults
and larvae have been found to overwinter up to 9 months in the bottoms of lakes at least 5.6 feet deep,
and preferably at least 8.2 feet deep, or in rocky streams (Bradford 1983). In some instances, frogs have
been found to overwinter in bedrock crevices (Matthews and Pope 1999), which allow them to survive in
shallow water bodies that freeze to the bottom in winter (Pope 1999). This behavior may be in response to
the presence of introduced fishes that cannot survive in ponds that completely freeze.

Mountain yellow-legged frogs emerge from overwintering sites immediately following snowmelt. Adults
sometimes travel over snow to reach preferred breeding sites early in the season (Pope 1999). Breeding
activity begins early in the spring and can range from April at lower elevations to June and July in higher
elevations (Wright and Wright 1933, Stebbins 1951, Zweifel 1955). The timing of the onset of breeding
depends on the amount of snowfall and subsequent thaw dates of ponds, lakes, and streams. In years with
particularly cold winters, high elevation frog populations may be active for as little as 90 days during the
warmest part of summer (Bradford 1983).

Life history characteristics, such as overwintering under frozen lakes and multi-year larval development,
make the mountain yellow-legged frog susceptible to large-scale die-offs. In lakes less than 13 feet deep,
overwintering frogs may die apparently due to oxygen depletion, while larvae are able to survive
(Bradford 1983). Conversely, in dry years larvae are lost to desiccation in the late summer or fall
(Mullally 1959). Knapp (2003) suggests that the number of nearby water sources and proximity to
neighboring populations is important to maintain metapopulations.
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Status

On February 8, 2000, the Center for Biological Diversity and the Pacific Rivers Council petitioned FWS
to list the Sierra Nevada population segment of mountain yellow-legged frog as an endangered species
under the Endangered Species Act. On October 12, 2000, the FWS announced a finding that the petition
presented substantial information indicating that listing the species may be warranted (65 FR 60606-
60605). On January 16, 2003, the FWS completed its 12-month finding and concluded that the petitioned
action is warranted but is precluded by higher priority actions to amend the lists of endangered and
threatened wildlife and plants (69 FR 2283-2303). The species has, therefore, been added to the FWS
candidate species list.

In 1999, a team of agency managers and researchers agreed that a mountain yellow-legged frog
conservation assessment and strategy was needed to provide for the protection and conservation of this
species. The Forest Service and the California Department of Fish and Game approved preparation of a
mountain yellow-legged frog conservation assessment and strategy. In 2000, a working group of
biologists from the Forest Service, National Park Service, USDI Fish and Wildlife Service, and California
Department of Fish and Game and research scientists was established to complete this effort. The
conservation assessment is still in preparation and is unavailable for incorporation into this analysis.

The mountain yellow-legged frog is listed on the Region 5 sensitive species list (USDA Forest Service
1998). It is also a State of California species of special concern.

Historical and Current Distribution

The mountain yellow-legged frog was once extremely abundant in aquatic ecosystems of the Sierra
Nevada. It was distributed nearly continuously in high elevation water bodies in the Sierra Nevada, from
southern Plumas County to southern Tulare County at elevations mostly above 6,000 feet. The historic
range of the Sierra Nevada population of mountain yellow-legged frog encompasses 10 national forests
(Lassen, Plumas, Tahoe, Lake Tahoe Basin Management Unit, Eldorado, Stanislaus, Toiyabe, Inyo, Sierra,
and Sequoia) and 3 national parks (Yosemite, Sequoia, and Kings Canyon).

Since about 1970, mountain yellow-legged frog numbers and populations have undergone a precipitous
decline throughout the Sierra Nevada. Further declines continue to be documented. Mountain yellow-
legged frogs have disappeared from 70-90% of their historic localities. Remaining populations are widely
scattered and consist of few breeding adults.

The distribution of the Sierra Nevada mountain yellow-legged frog is restricted primarily to publicly
managed lands at high elevations, including streams, lakes, ponds, and meadow wetlands located on
national forests and national parks. Approximately 210 known mountain yellow-legged frog populations
(or populations within metapopulations®) exist on the national forests within the Sierra Nevada, though
not all of these populations may be reproducing successfully.

The FWS estimates that 22% of the remaining mountain yellow-legged frog sites within the Sierra
Nevada are found within the national forests while 78% are found within the national parks. These
percentages do not reflect the number of individuals present at each site, and they include sites with and
without evidence of successful reproduction. The methods for measuring the numbers of populations and
metapopulations in the national forests and national parks have not been standardized, and, therefore,
caution should be used when comparing national forests numbers to national park numbers.

Risk Factors

A summary of risk factors for this species can be found in the FEIS, volume 3, chapter 3, part 4.4, pages
213 -215.

! A metapopulation is a set of partially isolated populations belonging to the same species. The different populations are able to
exchange individuals and recolonize sites in which the species has recently become extirpated (eliminated).
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Numerous factors, separately and in combination, have contributed to the species’ decline. Introduction of
non-native fishes, pesticides, ultraviolet radiation, pathogens, acidification from atmospheric deposition,
nitrate deposition, livestock grazing, recreational activities, and drought have all been identified as
potential factors impacting this species and its habitat. Because many of the remaining populations of
Sierra Nevada mountain yellow-legged frog are small isolated remnants, they are vulnerable to random
natural events that could quickly extirpate them. It is widely recognized that, in general, small populations
are more vulnerable to extinction than large ones and one study (Knapp 2003) suggests this species
exhibits and is likely dependent upon metapopulation dynamics. Four major factors have been identified
that predispose small populations to extinction, including

e environmental variation and natural catastrophes, such as unusually harsh weather, fires, or other
unpredictable environmental phenomena;

e chance variation in age and sex ratios or other population parameters (demographic stochastisity);

e genetic deterioration resulting in inbreeding depression and genetic drift (random changes in gene
frequencies); and

o disruption of metapopulation dynamics (i.e. the extinction-colonization balance among
interconnected populations is disrupted).

3.2.2.9. Yosemite Toad (Bufo canorus)

The habitat relationships and historical and current distribution sections were inadvertently omitted from
the FEIS. This section updates and supplements the information found in FEIS volume 3, chapter 3, part
4.4, pages 218-219. Additional information is provided from the 12 month finding for a petition to list this
species (67 FR 75834-75843) and the Biological Assessment prepared for the SEIS (USDA Forest
Service Pacific Southwest Region 2003a)

Habitat Relationships

The Yosemite toad has been found in a wide variety of high montane and subalpine lentic (standing or
slowly moving water) habitats including wet meadows, lakes, and small ponds, as well as in shallow
spring channels, side channels of streams, and sloughs. The species is most commonly found in areas of
shallow, warm water, including wet meadows, small permanent and ephemeral ponds, and shallowly
flooded grassy areas and meadows adjacent to lakes (Karlstrom 1962). Some evidence indicates that toad
populations may have been more abundant in lake environments than they are currently. Meadow habitats
are often surrounded by lodgepole (Pinus contorta) or whitebark (P. albicaula) pines. A recent study of
Yosemite toads in Yosemite National Park (Knapp 2003) suggests that probability of occurrence is related
to elevation, amount of meadow vegetation, and survey dates. That study did not find a significant
correlation with water depth, littoral zone substrate, or the presence, or absence of non-native fish.

Suitable breeding sites generally are found in shallow water at the edges of meadows, seasonally flooded
meadows, slow-flowing shallow spring channels, and runoff streams (Karlstrom 1962). Tadpoles also
have been observed in shallow ponds and shallow areas of lakes (Mullaly 1953). Short emergent sedges,
few-flowered spike rushes, and other rushes often dominate breeding sites (Karlstrom 1962, Jennings and
Hayes 1994). In one study, breeding ponds were usually less than 12 inches deep (Mullaly 1953).
Persistence of water and warmer temperatures conducive to tadpole development contribute to successful
recruitment. Researchers have found that toads prefer shallow-water breeding sites and tadpoles prefer
warm shallow margins during the day (Karlstrom 1962). Thus, water depth and temperature appear to be
important limiting factors in the survival of eggs and tadpoles (Kagarise and Morton 1993).

The Yosemite toad is an explosive breeder, laying eggs at snowmelt over a short period of time. They
emerge from winter hibernation as soon as snow melt pools form near their overwintering sites
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(Karlstrom 1962, Kagarise 1980, Jennings and Hayes 1994). Observed emergence times range from early
May to mid June, and breeding begins soon after emergence.

Metamorphs overwinter their first year in their natal meadow and appear to move upland during mid-
summer of their second year (Kagarise 1980, Kagarise and Morton 1993). In meadows, metamorphs and
yearlings appear to be associated with willows, long sedges, and grasses (D. Martin, unpublished data).
Metamorphs can routinely be found throughout the summer months in moist and wet meadow areas,
particularly where they meet the mudflat margins of their breeding areas. Tadpoles can metamorphose
anywhere from mid-July at the lowest elevations in the driest years to late August in wetter years at the
highest elevations (G. Milano, personal communication 2003). Metamorphosis dates will vary from one
breeding pool to the next, depending on when eggs were laid.

After breeding, adults feed in meadow habitat or move into other aquatic habitat away from meadows,
such as headwater springs. Most studies have found the toad to be diurnal (Karlstrom 1962, Kagarise
1980), however, a recent telemetry study found them to be active at night (D. Martin, unpublished data).

One study found that adults have high site fidelity. Adults bred at the same ponds in successive years, and,
after breeding, tended to use the same one or two locations for daytime refuge (Kagarise 1980). Some
subadults moved from rearing ponds to different sites for breeding (D. Martin, unpublished data).

Overwintering habitat requirements are poorly understood, but it is generally assumed that Yosemite toads
overwinter in rodent burrows (Jennings and Hayes 1994).

Status

On April 3, 2000, the U.S. Fish and Wildlife Service (FWS) received a petition from the Center for
Biological Diversity and Pacific Rivers Council to list the Yosemite toad as endangered (67 FR 75834-
75843). The petitioners also requested that critical habitat be designated concurrent with listing. On
December 10, 2002, the Fish and Wildlife Service published a twelve-month finding regarding the petition
(67 FR 75834-75843) concluding that the proposal to list the Yosemite toad as endangered or threatened is
warranted but is precluded by other higher priority listing actions. The species has been added to the FWS
candidate species list. The Yosemite toad is a Forest Service sensitive species in Region 5.

The SNFPA ROD includes a commitment to develop a conservation assessment for several aquatic and
riparian species, including this species. A working group of biologists from the Forest Service, National
Park Service, U.S. Fish and Wildlife Service, and California Department of Fish and Game and research
scientists was established to complete this effort. The conservation assessment is still in preparation and is
unavailable for incorporation into this analysis.

Historical and Current Distribution

Yosemite toads are known from 292 sites throughout their historic range, 229 of which have been
confirmed occupied since 1990. Known locations are based on the most comprehensive dataset on
Yosemite toad localities available, which was compiled by the Forest Service for developing a
conservation assessment of the species as required by the SNFPA ROD. This dataset comes from various
sources, including University of California and California State University researchers, the California
Academy of Science, the National Park Service, the U.S. Geologic Survey, the California Department of
Fish and Game, and the California Natural Diversity Data Base.

The historic and current acreage of suitable habitat (wet meadows, shallow breeding waters, and moist
uplands) within the historic range of the Yosemite toad is unknown, although these habitats have been
degraded from historic conditions and may be decreasing in area as a result of conifer encroachment and
current and historic livestock grazing. About 99% of the land within the range of the species is federally
managed (1,603,903 acres) as follows: national forest—70% of species range, national park—29% of
species range, and Bureau of Land Management—Iless than 1% of species range. Much of this land is
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within designated wilderness. The remaining land (less than 1% of species range) is in a mix of
ownerships, including California Department of Parks and Recreation, California State Lands
Commission, city and county governments, and private entities.

The following discussion is based on the best available information. Surveys are ongoing and some sites
may not have yet been reported and added to the database. Also, for purposes of this discussion, multiple
sightings in close proximity to each other have been considered to constitute a single site. The species has
been detected in a few locations outside of its expected range, primarily at the southern end of the range.
Table 3.2.2.8a lists known occurrences in the SNFPA planning area.

Table 3.2.2.8a. Yosemite Toad Occurrences in the Sierra Nevada.

Location Total Sites | Sites Occupied Since 1990
Eldorado NF; southeast corner bordering Toiyabe and 3 2

Stanislaus NFs

Toiyabe NF: west side 25 15

Stanislaus NF: a) northern edge where it borders Eldorado and 28 22

Toiyabe NFs; and b) band extending west from ithe southeast
border with Yosemite National Park and Toiyabe NF

Inyo NF: west side 49 35
Sierra NF: throughout 91 84
Yosemite NP: throughout 78 57
Kings Canyon NP: northern half 18 14

(Source: USDI Fish and Wildlife Service 2002b)

It is impossible to fully determine the extent to which Yosemite toad populations have declined due to the
small amount of baseline data pertaining to the number and size of historic populations. The following
studies, which reassess the current status of historically documented populations, give the most insight
into the species’ decline.

Based on museum records of historic and recent sightings, published and unpublished data, and field
notes from knowledgeable biologists, 55 historically documented general localities throughout the range
of the species (based on 144 specific sites) were surveyed (Jennings and Hayes 1994). The survey showed
that Yosemite toads are now absent from 29 of those localities, indicating a population decline of over
50%. In 1990, 75 sites with historic records of occurrence were surveyed; 47% of those sites showed no
evidence of any life stage of the species, indicating a population decline of about 63% (Stebbins and
Cohen 1997). The species has declined or disappeared completely from at least 9 of 13 sites occupied in
1924 (69%), and abundance is low at most sites (Grinnell and Storer 1924, Drost and Fellers 1994, 1996).

The only long-term study of the size of a Yosemite toad population indicates that the population has
declined substantially. Studies of Yosemite toads at Tioga Pass Meadow (Mono County, California)
showed substantial declines between the late 1970’s and the early 1980’s, with the population nearly
becoming extirpated. Similar trends have been observed for other areas in the eastern Sierra Nevada
(Kagarise and Morton 1993).

Substantial areas have been surveyed for this species since the signing of the ROD (USDA Forest Service
Pacific Southwest Region 2003a). Most of the livestock grazing allotments will have required surveys
completed by the end of 2004. Many of the areas of suitable habitat used by recreational pack stock occur
in remote high country areas. Surveys of some of these areas have been completed; however, surveys will
likely not be completed until at least 2006 for all of these sites.

Risk Factors

The U.S. Fish and Wildlife Service’s 12-month petition finding for the Yosemite toad (67 FR 75834-
75843) cites all relevant research, unpublished data, and observations by researchers and managers, and
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reveals the potential adverse effects of multiple stressors on species populations and long-term species
viability. These multiple stressors may be working singly or in combination at various landscape scales,
from local breeding ponds to rangewide, to decrease the species vigor to withstand population reductions
and extirpation events caused by disease, weather, and predation.

Activities potentially impacting this species and its habitat include livestock grazing; commercial and
recreational pack stock grazing; recreational use of meadows; hiker and stock trail development and use;
predation from introduced non-native fish species; forest management actions; herbicide and pesticide
applications; pesticide drift from Central Valley agricultural areas; drift of automobile exhaust pollutants;
disease as a result of fungal, bacterial, and other parasitic infections; long-term drought and climate
change; and, possibly, recent increases in UV radiation.

In addition to the risk factors noted in the FEIS (volume 3, chapter 3, part 4.4, pages 218-219), other
potential impacts to this species and its habitat include

o decreased growth rate of tadpoles as a result of increased bacteria from livestock fecal matter;
e mortality from being buried by livestock feces;

o reduced vegetative hiding cover for metamorphs, juveniles, and adults, which increases their
vulnerability to predation by snakes and birds; and

o the collapse of rodent burrows from livestock hoof punching, thereby entrapping or burying
individuals that use burrows for hiding cover.

The effect of these risk factors on the viability of the Yosemite toad is unknown. These factors have been
identified from researchers’ unpublished data and personal communications, as well as resource
managers’ observations, and have not been thoroughly investigated by researchers.

Trails used by hikers, pack stock, and livestock are commonly associated with occupied Yosemite toad
meadows. Metamorphs have been observed to cluster on moist or wet trail segments in and on the edges
of meadows and direct mortality of metamorphs from trampling has been observed (G. Milano, personal
communication 2003). Occasionally, juveniles and adults have also been observed on the trail tread.
Metamorphs, at 10 mm. long, are difficult to see. In addition, poorly designed or maintained trails in
Yosemite toad habitat can result in accelerated sediment input into pools and can dry out wet and moist
portions of habitats where trails are diverting water away from meadows.

Research on the effects of environmental toxins on this species has also not been conducted. The Pacific
chorus frog was shown to have lowered levels of cholinesterase, an enzyme of importance to the nervous
system, and other amphibians have shown sensitivity to numerous pesticides, herbicides, and fertilizers
(Sparling et al. 2001).

Forest Service management can influence the following stressors: chemical toxins from localized
pesticide and herbicide application, livestock grazing, commercial and recreational pack stock grazing,
recreational use of meadows, hiker and stock trail development and use, fish stocking, and disease spread
as a result of Forest Service activities. Forest Service management can also affect genetic diversity of the
species, which is important for long-term population viability. Due to the limited extent of existing
populations, management approaches should aim to maintain all known populations at each breeding
area; this will reduce the risk that genetic diversity is diminished sufficiently to compromise genetic vigor
of the species. In addition, Knapp (2003) suggests that this species depends upon metapopulation
dynamics and management should focus on maintaining connections between individual populations to
allow inter-site dispersal.
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3.2.2.10. Northern Leopard Frog (Rana pipiens)

The life history, habitat relationships, and historical and current distribution sections were inadvertently
omitted from the FEIS. This section updates and supplements the information found in the FEIS volume
3, chapter 3, part 4.4, page 226.

Life History

Breeding

The species is generally active from March through November, depending upon climate (Pace 1974,
Merrell 1977). Although they depend upon wet areas, they can be found far from water bodies during
summer (Zenisek 1963, Dole 1967, Pace 1974, Merrell 1977, Hine et al. 1981). Leopard frogs generally
do not lay their eggs until the water temperature remains at least 46 to 55 degrees F. for about 10 days
(Merrell 1977, Hine et al. 1981, Gilbert and Fortin 1994). Males usually reach sexual maturity and begin
breeding in one year, whereas females usually mature their second spring after metamorphosis (Force
1933, Dole 1965, Gilbert and Fortin 1994). Egg masses are attached to aquatic vegetation from 4 to 25
inches below the surface, usually in a shallow, warm area of the breeding pond (Zenisek 1963, Pace 1974,
Merrell 1977, Hine et al. 1981, Gilbert and Fortin 1994, Degenhardt et al. 1996, Hammerson 1999). Eggs
hatch approximately 14-16 days after oviposition depending upon temperatures (Hammerson 1999).
Tadpoles metamorphose 3-6 months after hatching, and this process usually coincides with the onset of
cooler temperatures in the late summer and early fall (Zenisek 1963, Hine et al. 1981, Merrell 1977).
After oviposition, adults leave the water and live almost exclusively in moist grassy areas surrounding the
breeding pool or other nearby water sources (Dole 1967). Summer movements are generally restricted to
short distances. During nocturnal rains they are known to travel long distances (Merrell 1977). In late fall,
leopard frogs return to permanent water sources (Pace 1974).

Three factors appear to be important habitat components for this species: grass, water, and emergent
vegetation (Hitchcock 2001). Other factors that appear important include habitat size, bank height,
percent cover of algal mats, and emergent vegetation (Hitchcock 2001).

Mortality

Most mortality of leopard frogs occurs in the tadpole stage. Waterfowl, fish, bullfrogs, and aquatic insects
are probably responsible for much of this mortality. Adults are eaten by snakes during the summer and fall
months. Garter snakes (Thamnophis spp.) are probably a common predator of leopard frogs. Because
leopard frogs migrate between breeding, summering, and overwintering habitats, vehicles on roads can be
a significant cause of mortality. Roads built between ponds and larger water bodies can result in large
numbers of vehicle-killed leopard frogs. The lack of oxygen in water inhabited by overwintering leopard
frogs has resulted in large winter kills as well.

Tadpoles may be eaten by numerous vertebrates and invertebrate predators and by native and introduced
fish. As with other native amphibian species, it is thought that introduced fish have resulted in adverse
direct and indirect effects on amphibian populations, which also may be true for the northern leopard frog.
Drought is apparently an important source of mortality as well. Corn and Fogleman (1984) document
local extirpation of leopard frogs when drought dried ponds in the fall and winter months. In one year,
Hine et al. (1981) found that two of five breeding ponds did not produce young because they dried up
prior to metamorphosis. They also found that in 1976, during the worst drought in the century, only 4 of
23 ponds having breeding activity produced frogs.
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Habitat Relationships

The northern leopard frog has been called the “meadow frog” for its summertime movements away from
ponds. They may range widely into a wide variety of habitats, including hay fields and grassy woodlands,
but apparently they prefer to be concealed in dense vegetative cover.

In Minnesota, the typical breeding pond of leopard frogs is a “temporary pond with a maximum depth of
5 - 6 ft, that does not support a fish population, is not connected with any other body of water, and dries

up periodically every few years” (Merrell 1977). The distance between overwintering and breeding sites
is typically 0.6-1.2 mi in Minnesota.

These frogs commonly emerge in early spring (March or April), and males immediately begin calling for
mates. During this time, frogs are concentrated in or around lentic water bodies, where courtship and
spawning takes place. After breeding, adult leopard frogs move away from ponds to a variety of habitats
nearby. The distribution appears to be related to a variety of factors, including available food, adequate
cover, and moisture. Little information from the Sierra Nevada is known about their dispersal; however,
in other areas they have been found several feet to as much as 1 mile away from ponds. They avoid areas
with grass over 3 feet tall, wooded areas, open areas lacking vegetation, or heavily grazed or mowed
areas. Leopard frogs usually move at night and in summer will move most on rainy days.

After metamorphosis, young frogs may emigrate from their breeding ponds to more permanent water
features, such as a lake or stream. Small frogs often congregate along the shores of these water features.
They appear to segregate from larger frogs by remaining at the water’s margin. Emigration occurs in late
July in Minnesota and early July in lowa (Merrell 1977).

Movements in the fall begin with cooler weather, often in September. Movement generally takes place at
night, but frogs may move on dark, rainy days as well. Overwintering occurred between the months of
October and April in Minnesota (Merrell 1977). Overwintering habitats are larger lakes and streams that
do not freeze completely during winter. Leopard frogs do not hibernate during winter but their activity is
much reduced. Frogs can be found wintering among stones, sunken logs, leaf litter, or depressions in
bottom vegetation.

Status

The SNFPA ROD includes a commitment to develop a conservation assessment for several aquatic and
riparian species, including the northern leopard frog. A working group of biologists from the Forest
Service, National Park Service, U.S. Fish and Wildlife Service, and California Department of Fish and
Game and research scientists was established to complete this effort. The conservation assessment is still
in preparation and is unavailable for incorporation into this analysis.

The northern leopard frog is listed on the Region 5 sensitive species list. In addition, the species is a State
of California species of special concern.

Historical and Current Distribution

According to records from major U.S. museums, northern leopard frogs historically inhabited several
isolated locations of California, with most populations in or near the Sierra Nevada. Populations were
clustered in three main areas: south of Goose Lake (in the vicinity of Alturas in Modoc County), Lake
Tahoe (El Dorado County), and near Bishop (Inyo County).

The most recent records of the species’ occurrence—near Tule Lake in Siskiyou County in 1990 and in
Round Valley near Bishop in Inyo County in 1994—are the only records of occurrence in California in
over two decades. These locations are within two of the three main historical clusters in the state.
However there have been no systematic field verifications of historical northern leopard frog locations in
California. Some individual sightings may be of captive frogs released into the wild by individuals. It is
therefore impossible, therefore, to determine whether this species is currently viable or even extant.
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Risk Factors
For a summary of risk factors, see the FEIS, volume 3, chapter 3, part 4.4, page 226.

3.2.2.11. Cascades Frog (Rana cascadae)

The life history, habitat relationships, and historical and current distribution sections were inadvertently
omitted from the FEIS. This section updates and supplements the information found in the FEIS, volume
3, chapter 3, part 4.4, page 223.

Life History - Mortality

Known natural predators on this species include rough-skinned newt, garter snakes, black bear, raccoon,
mink, and coyote, and introduced trout (Briggs and Storm 1970, Peterson and Blaustein 1991, Fellers and
Drost 1993, Hokit and Blaustein 1995). Tadpoles are also prey of aquatic insect larvae, several species of
birds, and salamander larvae (O’Hara 1981).

These frogs are also susceptible to mortality from disease. Mass mortality of developing eggs in Oregon
has been documented and linked to the pathogenic fungus, Saprolegnia ferax (Blaustein et al. 1994).
Because the frogs lay eggs in communal egg masses, they are extremely susceptible to Saprolegnia
(Kiesecker and Blaustein 1997). This common fish pathogen may be introduced by fish into lakes and
ponds during fish stocking (Seymour 1970, Richards and Pickering 1978, Blaustein et al. 1994).
Saprolegnia has not been found in California.

Life history characteristics—such as over-wintering under frozen lakes and ponds, larval development in
ephemeral ponds that may dry up before metamorphosis, and multi-year larval development in high
elevation sites—make the species susceptible to die-offs due to extreme winter or drought conditions
(Sype 1975, O’Hara 1981).

Habitat Relationships

Cascades frogs are highly aquatic and are found in or around ephemeral and permanent water sources
including wet meadows, marshes, ponds, creeks, and lakes. Breeding sites are found in vegetated ponds,
potholes, flooded areas in meadows, and shallow alcoves of lakes that generally contain protected, gently
sloping shallow areas close to shore.

Breeding habitat is less well-defined in California than in Oregon and Washington, where more research
has been conducted. A recent study conducted in the Klamath Mountains of California found that
Cascades frogs primarily breed in lakes, ponds, and wet meadows that are fish-free and contain a high
percentage of silt in near-shore areas (Welsh unpublished data). The three known remaining reproductive
sites on the Lassen National Forest are in springs or wet meadows adjacent to streams, or in headwater
shallow ponds. Because these are the only remaining breeding populations of a historically common frog
in the Mount Lassen area, interpretations about general habitat associations in this region should be made
with caution.

Adults and juveniles use a wider variety of habitats than those used for breeding, such as ponds,
meadows, deep lakes, and creeks. In Washington, adults were found in a high proportion of lakes, ponds,
meadows, and streams (Bury and Major 1997). Microhabitat of adults has not been well-studied, but
adults seem to prefer sites with open, sunny areas along shorelines for basking. Adults and subadults are
often found along small side channels of creeks having muddy substrate that provides cover.

Little is known about overwintering habitat. Frogs are believed to overwinter in sediment on the bottom
of frozen lakes and ponds or in ground saturated with spring water (Briggs 1987).
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Cascades frogs are relatively long-lived and late maturing. In one study in Oregon, 6 and 7 year old males
and females were found at one site (Olson 1992). Ages at maturity are estimated to be at least 3 years for
males and 4 years for females (Briggs and Storm 1970, Olson 1992). The frog has a high degree of site
fidelity (Briggs and Storm 1970, Olson 1992). Adults are diurnally active and bask and feed along the
shoreline of lakes, ponds, streams, and wet meadows.

Status

The SNFPA ROD includes a commitment to develop a conservation assessment for several aquatic and
riparian species, including the Cascades frog. A working group of biologists from the Forest Service,
National Park Service, U.S. Fish and Wildlife Service, and California Department of Fish and Game and
research scientists was established to complete this effort. The conservation assessment is still in
preparation and is unavailable for incorporation into this analysis.

The Cascades frog is listed on the Region 5 sensitive species list. It is also a State of California species of
special concern.

Historical and Current Distribution

The Cascades frog is distributed along the Cascade Range from northern California to northern
Washington, with a disjunct population on the Olympic Peninsula in Washington (Jennings and Hayes
1994, Blaustein et al. 1995, Stebbins 1985). In California, populations were historically distributed from
the Shasta-Trinity area to the Modoc plateau. The southward extent was the Mount Lassen and upper
Feather River regions. The known elevational range in California was from around 750 feet at Anderson
Fork, Butte County, to 8000 feet at Emerald Lake in Lassen Volcanic National Park. The species range
has traditionally been described as two disjunct populations, one centered around the Lassen area and the
other in the Klamath area. However, this description may represent anecdotal and historic knowledge of
their distribution. The frog's distribution in California is poorly understood.

In northern California, north of the McCloud River, Cascades frog populations appear to be viable. At
historical localities in the upper McCloud River system and extending to the Trinity Alps, the frog was
found to be moderately to extremely abundant in areas with no fish. In the southern-most part of its range
(south of the McCloud River); however, recent research has shown that this frog is extremely rare.

Cascades frogs historically were known to occur within the project area on the western part of the Lassen
National Forest. Even within the Forest, the species was isolated to Deer Creek, Butte Creek, Mill Creek
and Battle Creek. Additional populations were noted on the West Branch Feather River and Upper,
Middle, and Lower North Fork Feather River. Critical Aquatic Refuges have been established for known
reproducing populations of Cascades frogs on the Lassen. The species may also occur on the Plumas
National Forest, along the border with the Lassen National Forest in Little Grizzley Creek.

Risk Factors

For a summary of risk factors see FEIS, volume 3, chapter 3, part 4.4, page 223.
The Cascades frog may undergo severe population fluctuations caused by natural stochastic events such
as drought and prolonged winters. Because many of the remaining populations in the Mount Lassen area,

Russian Wilderness, and Marble Mountains are small isolated remnants, they are vulnerable to random
natural events that could quickly extirpate them.

3.2.3. Management Indicator Species

The FEIS included a process of evaluating effects of proposed activities on all species known to occur in
the planning area. This process was used to identify high vulnerability species based upon projected
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habitat trends and is described in detail in the FEIS in volume 3, chapter 3, part 4 (particularly part 4.1
and 4.5) and in Appendix R of the FEIS. This SEIS evaluates new information available since the
adoption of the SNFPA ROD and proposes to make changes in specific standards and guidelines and
clarifications and minor modifications to other aspects of the current management direction. Since the
planning area and scope of activities proposed in the SEIS alternatives lies within the range of conditions
contemplated in the FEIS, the evaluation of effects for most of the species as originally completed
remains applicable. The evaluation for the SEIS alternatives, therefore, does not repeat the analysis of the
FEIS but instead focuses on those management indicator species (MIS) that may be affected by changes
in habitat or levels of activity as a result of the proposed alternatives.

MIS are identified in the Land and Resource Management Plans of each national forest and are generally
identified to represent habitat types that occur within the national forest boundary and/or because they are
thought to be sensitive to National Forest System management activities. In order to evaluate the effects
of the proposed alternatives on MIS, the MIS list from each affected forest was reviewed to develop the
list of species to be addressed. For this analysis, federally listed threatened, endangered, or proposed
species and Forest Service sensitive species were excluded from further evaluation because effects to
those species are considered in more detail in the FEIS, in this SEIS, and in the biological assessments
and biological evaluations for these documents. For the remaining MIS species, the CWHR System
personal computer database (California Department of Fish and Game 2002) was reviewed to assign each
species to one or more primary habitat association as shown in Table 3.2.3a. This was done because
current lists of MIS in individual forest plans vary from forest to forest in terms of habitat representation
or sensitivity to management activity across the Sierra Nevada bioregion. The habitat associations for
species used here may not match those of the individual forest plans. In addition, some national forests
identified species assemblages in lieu of or in addition to individual species. A complete list of MIS
species and species assemblages from each national forest land and resource management plan is
available in the project record.

Background biological information for MIS species (life history, distribution and range, habitat
requirements) is either described in the FEIS (volume 3, chapter 3, parts 4.2 or 4.5) or is contained in the
available literature, such as species accounts contained in the CWHR System and associated publications
(California Department of Fish and Game 2002; Zeiner et al 1990a, 1990b, 1990c). The distribution and
range maps from the CWHR System were used to evaluate distribution of the species across the
bioregion.

Table 3.2.3a. Management Indicator Species and Corresponding Habitats.
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Ensatina A012 X
Pacific tree frog A039 X | X X
Black-throated gray warbler | B436 X X
Band-tailed pigeon B251 X X
Black-headed grosbeak B475 X X X X
Blue grouse B134 X
Brown creeper B364 X X X
Bufflehead B103 X
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Calliope hummingbird B289 X | X X
Canada goose B0O75 X X
Cassin's finch B537 X | X X
Cinnamon teal B083 X
Downy woodpecker B303 X X
Golden eagle B126 X X
Golden-crowned kinglet B362
Great blue heron BO51 X X
Hairy woodpecker B304 X
Hammond's flycatcher B317 X
House wren B369 X X
Lincoln's sparrow B506 X
Mallard BO79 X
Mountain bluebird B381 X
Mountain quail B141 X
Northern flicker B307 X
Northern oriole B532 X X
Osprey B110 X
Pacific-slope flycatcher B320 X X
Pileated woodpecker B308 X
Prairie falcon B129 X X
Red crossbhill B539 X
Red-breasted nuthatch B361 X X
Red-breasted sapsucker B299 X X X
Red-naped sapsucker B298 X X
Sharp-shinned hawk B115 X X X X
Song sparrow B505 X | X
Three-toed woodpecker B306 X
Townsend's warbler B437 X
Violet-green swallow B340 X
White-breasted nuthatch B362 X X
White-crowned sparrow B510 X | X
White-headed woodpecker | B305 X
Wild turkey B138 X X X
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Williamson sapsucker B300 X X X
Wilson's warbler B463 X
Winter wren B370 X X
Wood duck B0O76 X
Yellow warbler B430 X
Yellow-bellied sapsucker B709 X
Nelson bighorn sheep M183 X
(Desert)
Black bear M151 X X X | X
Bobcat M166 X
Douglas squirrel MO079 X X X
Dusky shrew MO004 X
Dusky-footed woodrat M127 X X
Elk M177 X X X | X
Mountain beaver M052 X | X
Mountain lion M165 X
Mule Deer M181 X X
Northern flying squirrel M080 X X
Ornate shrew MO006 X
Pronghorn M182 X
Raccoon M153 X X
Vagrant shrew MO003 X | X
Water shrew MO010 X | X X
Western gray squirrel MO77 X X
Western jumping mouse M143 X | X
C_allfornla mountain RO59 X X
kingsnake
Gopher snake RO57 X X X
Rubber boa R046 X | X X | X
Western aquatic garter RO63 x | x X
shake
Western skink R036 X
Western terr. garter snake R069 X | X

(Sources: California Department of Fish and Game 2002; Zeiner et al 1990a, 1990b, 1990c)
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Population data exists for some of the species considered in this analysis, primarily game species
managed by the state wildlife agencies and landbird species collected through breeding bird survey routes
and other constant effort surveys within and adjacent to NFS lands. This population data is generally
either applicable only to local populations, in the case of most game species surveys, or in aggregate
across the Sierra Nevada bioregion in the case of breeding bird survey routes. Population data is generally
lacking for the remaining MIS. Specific population data from individual surveys was not used for this
analysis, rather synthesized population trends were extracted from published literature and reports where
it was available as shown in Table 3.2.3b.

Table 3.2.3b. Population Trend Information for Selected MIS.

Species Trend
Black-throated gray warbler | Possibly Stable
Band-tailed pigeon Negative

Blue grouse Increasing Tendency
Brown creeper Possible Decrease
Cassin’s Finch Likely Decreasing
Golden-crowned kinglet Likely Decreasing
Great gray owl Insufficient Data
Hairy woodpecker Likely Stable
Hammond'’s flycatcher Stable

Lincoln’s sparrow Insufficient Data
Mallard Increasing

Mountain quail Stable

Northern flicker Stable

Northern goshawk Insufficient Data
Northern oriole Insufficient Data
Pacific-slope flycatcher Increasing Tendency
Pileated woodpecker Decreasing Tendency
Red crosshill Possibly Increasing
Red-breasted nuthatch Likely Stable
Red-breasted sapsucker Possibly Decreasing
Red-naped sapsucker Insufficient Data
Song sparrow Increasing Tendency
Violet-green swallow Decreasing Tendency
White-breasted nuthatch Possibly Decreasing
White-headed woodpecker | Possibly Increasing
Willow flycatcher Insufficient Data
Wilson's warbler Decreasing Tendency
Winter wren Possibly Decreasing
Yellow warbler Possibly Decreasing
Black bear Increasing

Wild Turkey Increasing

Mule Deer Variable

(Source: California Department of Fish and Game 1998a, 1998b, 2003; California Partners in Flight 1999)

It should be recognized that existing population data and projected population trends suitable for use at a
bioregional scale are not suitable for determination of cause and effect relationships. Confounding
variables such as intermixed public and private land ownership patterns, variable land histories and
changes in habitat, stochastic environmental variables such as habitat disturbances from fire and climate
change, and effects that occur off the national forests make it difficult, if not impossible, to determine the

170 - Chapter 3: Affected Environnent



Sierra Nevada Forest Plan Amendment — Final Supplemental Environmental Impact Statement

cause of changes in population trend. For example, population trends from breeding bird surveys are
derived from aggregating data across many individual survey routes which occur across both National
Forest System lands and private lands. While some factors, such as survey methodology are controlled to
limit variability, changes in habitat or populations that may be occurring differentially between public and
private land cannot easily be distinguished in the derived population trends. For migratory species, it is
even more difficult to isolate possible causal factors related to changes in population trend due to the
possibility of effects in distant locations along the migratory path. Nonetheless, general ecological theory
suggests that changes in availability in overall habitat would be expected to change population capacity, at
least at the local scale.

An additional 13 habitat assemblages are identified to represent MIS in various Sierra Nevada national
forests. These habitat assemblages are shown in Table 3.2.3c.

Table 3.2.3c. MIS Assemblages for Various Sierra Nevada National Forests.

MIS Assemblages

Hardwood Species Assemblage

Mature Eastside Pine Species Group

Mature Mixed-Conifer Avian Species

Mature/Old-Growth Forest, Mixed Conifer Species Group

Mature/Old-Growth Forest, Red Fir Species Group

Meadow Edge Avian Species

Mountain Meadow Species Group

Oak Woodland Avian Species

Riparian Bird Assemblage

Riparian Wildlife Assemblage

Trout

Wetlands Species Group

Cavity Nesting Birds

(Source: USDA Forest Service Pacific Southwest Region 2003b)

These assemblages correspond with the original five problems areas of the SNFPA FEIS: old forest
ecosystems; aquatic, riparian, and meadow ecosystems; fire and fuels; noxious weeds and invasive
nonnative plants; and hardwood ecosystems. Alternative S1 was found to respond to these five problem
areas which should ensure maintenance and restoration of their associated habitats.

Vegetation management, fuels treatment, and grazing practices included in the alternatives of this SEIS
could affect most of the broad habitat types found within the planning area, with the exception of the cliff,
caves, talus, and rock outcrop and the aquatic (lakes and streams) types. Therefore, no additional analysis
is conducted for species associated primarily with these habitat types as population trends of these species
are not expected to be affected by activities proposed in the alternatives. Little scientific study to describe
specific habitat relationships and relationships to management activities has occurred for most of the MIS
that do not have special management status (federally listed, Forest Service sensitive, state game species),
making it difficult to assessing specific risk factors other than generalized risks from loss or alteration of
habitat based upon general ecological theory.

Population data exists for some of the species considered in this analysis, primarily game species
managed by the state wildlife agencies and landbird species collected through breeding bird survey routes
and other constant effort surveys within and adjacent to NFS lands. This population data is generally
either applicable only to local populations, in the case of most game species surveys, or in aggregate
across the Sierra Nevada bioregion in the case of breeding bird survey routes. Population data is generally
lacking for the remaining MIS. Specific population data from individual surveys was not used for this
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analysis. Synthesized population trends were extracted from published literature and reports where this
information was available.

It should be recognized that existing population data and projected population trends suitable for use at a
bioregional scale are not suitable for determination of cause and effect relationships. Confounding
variables such as intermixed public and private land ownership patterns, variable land histories and
changes in habitat, stochastic environmental variables (i.e. habitat disturbances from fire and climate
change) and effects that occur off the national forests make it difficult, if not impossible, to determine the
cause of changes in population trend. For example, population trends from breeding bird surveys are
derived from aggregating data across many individual survey routes, which occur across both National
Forest System lands and private lands. While a survey protocol controls aspects of observer and process
variability, because of the land ownership patterns, the variability in species detections from habitats that
are a result of different land management activities and objectives is not directly controlled. When
detections from points within a route that survey multiple land ownership are combined to generate route
totals, and when several survey routes are combined to evaluate population trends across the Sierra
Nevada bioregion, it becomes difficult to distinguish if population trends are equally affected by activities
from private lands versus public lands. For migratory species, it is even more difficult to isolate possible
causal factors related to changes in population trend due to the possibility of effects in distant locations
along the migratory path. Nonetheless, general ecological theory suggests that changes in availability in
overall habitat would be expected to change population capacity, at least at the local scale.

3.2.4. Neotropical Migratory Birds

Neotropical migratory birds are birds which breed in North America and migrate outside of the
continental U.S. during the non-breeding season. The Migratory Bird Treaty Act (16 U.S.C. §8 703-712,
July 3, 1918, as last amended in 1989) implements various treaties and conventions between the U.S. and
Canada, Japan, Mexico, and the former Soviet Union for the protection of migratory birds. Under the act,
taking, killing, or possessing migratory birds, including nests and eggs, is unlawful. The species protected
by this law extend beyond those normally considered migratory, to include species that occur in the U.S.
and the other neighboring countries at some point during their life cycle.

In 2001, Executive Order 13186 was issued to outline responsibilities of federal agencies to protect
migratory birds under the Migratory Bird Treaty Act (66 FR 3853-3856). The executive order directs
federal agencies to work with the FWS to promote conservation of migratory bird populations.

To help implement the executive order, the Forest Service and FWS entered into an interim memorandum
of understanding (MOU) having the purpose of strengthening migratory bird conservation through
enhanced collaboration between the two agencies in coordination with state, tribal, and local
governments. Although this interim MOU expired on January 15, 2003, the conservation measures that it
contained are still applicable for use in environmental planning today. The MOU continues to provide
guidance for the two federal agencies until more detailed direction is developed pursuant to the executive
order.

The number of neotropical migratory birds found within the Sierra Nevada bioregion is large. They use a
broad array of habitat associations. However, the Forest Service’s Pacific Southwest Regional Forester’s
office has identified forty land bird species that are of particular concern and are a high priority for
monitoring efforts in the Sierra Nevada bioregion (USDA Forest Service 1996):
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Acorn woodpecker Golden eagle (MIS) Red-breasted sapsucker (MIS)
Band-tailed pigeon (MIS) Great gray owl (FSS) Rufous-crowned sparrow
Belted kingfisher Lawrence’s goldfinch Sage grouse

Black swift Lazuli bunting Sage sparrow

Black-backed woodpecker Lewis’ woodpecker Sharp-shinned hawk (MIS)
Black-chinned sparrow Long-eared owl Swainson’s thrush

Blue grouse (MIS) Northern goshawk (FSS) Vaux's swift

Blue-gray gnatcatcher Northern saw-whet owl Western wood-pewee
California thrasher Olive-sided flycatcher White-crowned sparrow (MIS)
Chipping sparrow Osprey (MIS) White-throated swift

Common nighthawk Phainopepla Willow flycatcher (FSS)
Cooper’s hawk Pine grosbeak Yellow-billed cuckoo (FSS)
Evening grosbeak Prairie falcon (MIS)

Flammulated owl Purple martin

Note: FSS indicates a Forest Service sensitive species, and MIS indicates a Forest Service management indicator species (on at
least one national forest).

A draft avian conservation plan for the Sierra Nevada bioregion (Siegel and DeSante 1999) outlines four
priority habitats for conservation: montane meadows, non-meadow riparian habitat, late successional/old
growth forest, and oak woodlands. The draft plan also outlines conservation recommendations for each of
the priority habitats as well as range-wide recommendations. In addition, other conservation plans are
applicable to the SNFPA planning area: Riparian Bird Conservation Plan (Riparian Habitat Joint Venture
2000); Oak Woodland Conservation Plan (California Partners in Flight 2002b); and draft Coniferous
Forest Bird Conservation Plan (California Partners in Flight 2002a). Each of these plans contains a
discussion of habitats, focal species, and conservation recommendations, several of which are applicable
to management of habitats in the Sierra Nevada.

The risk factors to all bird species cannot be described generally, as different species utilize different
nesting, and foraging habitats and response to human activity is variable. Moreover, the overall effect of
management activities on populations of neotropical migratory bird species have generally not been
studied, unless a species is classified as threatened, endangered, Forest Service sensitive, or, to a limited
extent, MIS. In general, viability of species dependent upon National Forest System lands or significantly
affected by management of National Forest System lands is considered in determining if a species should
be managed as a Forest Service sensitive species. Current management guidelines for the Sierra Nevada
bioregion are designed to provide for a diversity of habitats and they focus on the same four priority
habitats identified in the avian conservation plan for the Sierra Nevada bioregion. Management direction
is not specific to individual bird species, except for those designated as threatened, endangered, or
sensitive, and management is generally focused on habitats and overall population trends rather than
individuals.

3.2.5. Endangered, Threatened, Proposed, and Sensitive
Plant Species

The SNFPA FEIS (chapter 3, part 4.6, pages 5 -75) conducted vulnerability assessments on 135
threatened, endangered, proposed-for listing, and sensitive plant species. Two field seasons have elapsed
since the signing of the ROD. Information on all but ten plant species remains as it was identified in the
FEIS. New information on these plant species is provided below.

Keck’s checker mallow (Sidalcea keckii) was listed as endangered by the FWS in 2000 (65 FR 7757-
7764) and designated critical habitat has been proposed (68 FR 12863-12879) since the signing of the
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ROD. At this time, no populations or critical habitat are known to occur on Forest Service lands.
However, known populations are known to occur adjacent to the Sequoia and Sierra National Forests.

Slender orcutt grass (Orcuttia tenuis) and Green’s tuctoria (Tuctoria greenei) have had critical habitat
designated (68 FR 46684-46867) since the signing of the ROD. Critical habitat for both species occurs on
the Lassen National Forest.

Ramshaw Meadows sand-verbena (Abronia alpina) is endemic to Ramshaw and Templeton Meadows on
the Inyo National Forest. In the FEIS, it was determined that livestock grazing posed a threat to this
species. Livestock grazing in Ramshaw and Templeton Meadows does not currently pose a threat because
this allotment is now vacant. Future decisions to allow livestock grazing will consider effects to this
species and may require updating the Conservation Agreement with the U.S. Fish and Wildlife Service.

Kern Plateau milk-vetch (Astagalus lentiginosus var. kernensis) is found on the Kern Plateau in Tulare
County from Bald Mountain north to Volcano Creek. One occurrence is known from Charleston Peak in
Nevada. Information in the FEIS stated that “this plant is known from less than 20 occurrences.” The
primary threats to this species are believed to be livestock trampling, roads, and motorized and non-
motorized recreational use. Since the signing of the ROD, additional field surveys have detected new
individuals or populations. More than 30 occurrences are now known.

Mono milk-vetch (Astragalus monoensis var. monoensis) is an endemic of Mono County. The FEIS
reported 19 occurrences having more than 100,000 individuals. Threats included livestock grazing and
trampling, road construction and maintenance, and timber harvest. More recent information shows that
off-highway vehicle use is the primary threat.

Short-leaved hulsea (Hulsea brevifolia) is known to occur on the Sierra, Sequoia, and Inyo National
Forests and in Yosemite National Park. The information in the FEIS stated that “this plant is known from
less than 25 occurrences.” Continued survey efforts since the signing of the ROD have now found
additional occurrences. More than 35 occurrences are know known. No new threats beyond those
identified in the FEIS have been identified.

Veined water lichen (scientific name changed from Hydothyria venosa to Peltigera hydrothyria) is found
in cold unpolluted streams in mixed conifer forest along the western slope of the Sierra Nevada on the
Sequoia, Sierra, and Stanislaus National Forests. The FEIS stated that “this aquatic lichen is known from
less than 20 occurrences in California.” Continued survey effort now shows this species occurs in at least
27 locations in the Sierra Nevada.

Mono County phacelia (Phacelia monoensis) is known to occur in Mono County of California and
Esmeralda and Mineral Counties of Nevada. Information in the FEIS states that “population size varies
from year to year for this annual plant. There are less than 40 occurrences.” Since the signing of the ROD,
monitoring of this species now shows that there are fewer than 20 occurrences. Because the population
tends to vary in size from year to year, the trend for this species is unknown. The primary threats are
invasive weed infestation, mining, and road maintenance.

Bakersfield cactus (Opuntia basilaris var. treleasei) was not thought to be present on Forest Service land
at the time the ROD was signed and was therefore dismissed from further analysis. It was since been
discovered on the Sequoia National Forest. This species is found in the San Joaquin Valley and Sierra
Nevada foothills below 2000 feet in blue oak woodland, riparian woodland, and sparse open semi-desert.
One population of has been confirmed at the Lower Richbar picnic ground on the Lower Kern River.

174 - Chapter 3: Affected Environnent



Sierra Nevada Forest Plan Amendment — Final Supplemental Environmental Impact Statement

3.3. Land and Resource Uses

3.3.1. Commercial Forest Products

This section updates and supplements the information found in FEIS volume 2, chapter 3, part 5.1, pages
369-377, and part 5.9, pages 519-533.

Sawtimber Production

Timber sale offerings from the national forests in the Sierra Nevada have been steadily decreasing since
the late 1980°s (table 3.3.1a). For fiscal years 1991 to 1993, the annual average timber sale offerings from
national forests in the Sierra Nevada were 743.103 million board feet (MMBF) of green and salvage
timber. These numbers dropped steadily over the next nine years. For fiscal years 1994 to 1996, an annual
average of 429.730 MMBF green and salvage timber was offered by Sierra Nevada national forests. For
the period from fiscal year 2000 to 2002, the annual average of green and salvage timber had plummeted
to 214.803 MMBF. These figures represent a 71% reduction of green and salvage timber offerings from
the annual averages of 1991 to 1993 to the annual averages of 2000 to 2002. Likewise, the average annual

sales of sawtimber sold from national forests in the Sierra Nevada dropped from 997.5 MMBF during
1988-1990 to 118.8 MMBF from 2000 to 2002, a decrease of nearly 90% over the fifteen years (table

3.3.1h).
Table 3.3.1a. Timber Sale Offerings from Sierra Nevada National Forests for Fiscal Years 1991-2002.
Annual Average Annual Average Annual Average Annual Average
FY 1991-1993 FY 1994-1996 FY 1997-1999 FY 2000-2002
National Green Salvage Green Salvage Green Salvage Green | Salvage
Forest (MMBF) (MMBF) | (MMBF) | (MMBF) (MMBF) (MMBF) | (MMBF) | (MMBF)
Eldorado 70.928 110.631 11.916 18.577 21.397 29.401 30.196 12.908
Inyo 9.983 0.000 4.955 0.409 3.354 1.334 1.883 1.335
Lassen 58.569 44.337 36.417 68.852 33.900 24.770 48.134 17.046
Modoc 24.302 9.131 5.147 39.911 5.483 10.282 8.731 0.0
Plumas 58.504 59.332 24.518 29.946 20.031 20.594 10.021 5.793
Sequoia 16.159 45.466 12.003 7.236 17.200 3.934 4.959 2.876
Sierra 33.657 46.014 16.201 21.499 13.830 11.637 4.083 5.693
Stanislaus 21.312 71.459 31.481 6.025 9.953 27.420 8.319 6.767
Tahoe 35.455 15.837 23.637 54.620 19.529 34.137 22.325 22.127
LTBMU 5.708 6.318 0.569 15.811 2.264 3.300 1.198 0.407
Total 334.577 408.526 | 166.844 | 262.886 146.941 166.810 139.849 | 74.954
Total, green and salvage 743.103 429.730 313.751 214.803

Notes: Does not include the Humboldt-Toiyabe National Forest. MMBF = million board feet. (Source: USDA Forest Service Pacific

Southwest Region 2003f)
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Table 3.3.1b. Average Annual Sawtimber Sold from National Forests in the
Sierra Nevada Region, Calendar Years 1988-2002.

Average Annual Sales (MMBF)

National Forest | 1988-1990 | 1991-1993 | 1994-1996 | 1997-1999 | 2000-2002
Eldorado 156.4 109.5 5.9 40.6 35.2
Inyo 5.1 5.2 0.3 1.1 3.4
Lassen 134.9 124.2 19.3 41.7 19.8
Modoc 51.9 31.6 5.2 9.2 4.6
Plumas 185.3 75.6 20.0 23.3 6.0
Sequoia 48.5 47.7 49 14.1 6.1
Sierra 122.6 51.8 194 10.9 7.9
Stanislaus 180.1 47.4 14.2 31.7 10.2
Tahoe 103.3 33.3 47.3 31.1 25.1
LTBMU 4.0 3.6 13.8 1.4 0.4
Humboldt-Toiyabe 5.4 3.2 3.3 0.0 -

TOTAL 997.5 533.0 153.7 205.1 118.8

MMBF = million board feet (Source: USDA Forest Service 1998-2002)

Timber harvest from all federal lands in California now accounts for 10% of the statewide total harvest
volume (figure 3.3.1a). In 1990, the federal share was 33%. Volume harvested from private lands has
declined from 2,695 million board feet in 1990 to 1,521 million board feet in 2002 (State of California
Board of Equalization 2003). Since 1990, 89 wood product manufacturing facilities in California have
closed. During August 2003, another company announced that it will be closing, increasing the number to
90. Multiple factors are involved in closures, including the supply of and demand for both raw materials
and finished products. Consolidation and increasing efficiency in the forest products industry has also
played a role (Laaksonen-Craig et al. undated).
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Figure 3.3.1a. California Timber Harvest Statistics
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(Source: California State Board of Equalization 2003)

California’s customs ports do not provide for a precise calculation of imported wood products. According
to the 2003 Fire and Range Assessment Program’s Assessment, California imports a minimum of 66% of
its demand for lumber products (California Department of Forestry and Fire Protection 2003). Figure
3.3.1b illustrates the source for lumber used in California. Lumber consumption for 1999 was estimated
to be almost 9 billion board feet, suggesting that about 6 billion board feet was imported. Imports of other
forest products such as particle board, oriented-strand board, paper, and paperboard, are estimated to be
even higher (Laaksonen-Craig et al. undated).
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Figure 3.3.1b. Sources of Lumber Consumed by California Markets.

Sources of Lumber Consumed in California, 2001
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Commercial Biomass

Table 3.3.1c shows the amount of woody biomass (convertible wood products and excelsior) sold from
Sierra Nevada national forests. The Lassen and Plumas National Forests have historically been the largest
producers of chips produced at harvest sites. Besides these national forests, only the Modoc and
Stanislaus National Forests have been significant producers of commercial biomass, because production
is largely dependent on proximity to industrial operations using biomass (e.g. powerplants). The Inyo,
Humboldt-Toiyabe, Sequoia, and Sierra National Forests have produced small amounts of merchantable
biomass. Low production in the southern and eastside Sierra Nevada subregions, and the highly variable
yearly output by forest and in the bioregion, is indicative of the nature of the biomass market. The
demand for biomass has changed rapidly. The result is that national forests and private industry are both
reluctant to invest significant time and energy in biomass production compared to other activities. In turn,
however, this reluctance inhibits the establishment of forest biomass cogeneration facilities, because
supplies are inconsistent. Biomass utilization would likely improve under circumstances where the
delivery of raw material is stable.
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Table 3.3.1c. Commercial Biomass Produced from Sierra Nevada National Forests, Calendar Years

1990-2002.

Biomass Production
National (Bone Dry Tons)
Forest 1990 | 1991 1992 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
Eldorado - - 3,225 393 - - 15 2,205 8,500 - 1,276 | 5,799 -
Inyo - - - 25 - - - - - - - - -
Lassen |34,248(10,543|1,010,404 | 177,366 | 2,321 |131,549| 34,064 |111,123 | 74,597 | 73,765 |46,965 | 84,539 | 70,674
Modoc 2,645 | 495 6 2,959 | 73,906 | 68,109 | 17,105 | 35,756 | 14,664 | 2,500 | 1,000 | 29,272 | 8,297
Plumas 18,485| 8,680 | 76,628 | 13,632 | 22,586 | 30,144 | 34,724 | 40,956 | 50,027 | 26,682 |19,387 | 11,846 | 11,948
Sequoia - - - 1,188 - - - - - - - - -
Sierra 3 6 8 2,625 - 7,771 775 2,538 406 - 2,365 - 96
Stanislaus| 9,665 13,043 | 26,030 7,939 1,615 | 17,742 | 16,028 | 12,635 | 1,320 4,818 | 3,413 | 3,071 6,873
Tahoe - 55 9,582 35,851 - 55,748 | 80,413 | 23,242 | 3,703 | 17,324 |11,778| 10,503 | 9,606
LTBMU - - - - 6,875 - 3 38 1 1,084 488
Humboldt-
Toiyabe - - - - - - - - - - -
TOTAL (65,046 32,822 | 1,125,883 | 241,978 | 107,303 | 311,063 | 183,124 | 228,458 | 153,217 | 125,127 (86,185 | 146,114 | 107,982

Note: converted from mbf to bone dry ton (bdts) (2.5bdt/mbf) (Source: USDA Forest Service Pacific Southwest Region 1990-2002)

3.3.2. Grazing

The following information replaces information provided in the SNFPA FEIS volume 2, chapter 3, part

5.3, page 402, under “Grazing Use Levels.”

Over the past 15 to 20 years, livestock grazing has declined by over 50% in the Sierra Nevada national

forests. Approximately 163,000 head of cattle and sheep grazed in the early 1980’s. By 2002, this number
had dropped to 74,000 head. Many factors have contributed to this decline, including the implementation
of land management standards and guidelines in forest plans, management for threatened and endangered
species, management to meet water quality standards, livestock market fluctuations, and changing
lifestyle choices by ranching families.
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3.4 Social and Economic Environment

Introduction

The Sierra Nevada Forest Plan FEIS has a section on ‘Society, Culture, and Economy’ in the Affected
Environment and Environmental Consequences (SNFPA). There is additional information in the
appendices of the SNFPA DEIS document, see Appendix N — Population and Demographics, and
Appendix O — Employment (SNFPA DEIS). Information is provided for a variety of economic and social
factors such as population and growth trends, ethnicity, age distribution, income, the labor force and
employment.

The Sierra Nevada region is wealthy and well diversified. A publication from the Sierra Business Council
titled “Sierra Nevada Wealth Index” (1998) makes the following statements:

e Rapid improvements in communications and transportation have brought Sierra businesses ever
closer to their customers worldwide.

e A new breed of economic pioneer is moving to the Sierra — skills and capital in hand - inspired by
the opportunity to live and raise families in small communities with easy access to the natural
splendors of the Sierra Nevada.

e At the same time, skilled young people and business owners, who might have once been forced to
leave the region to find work or expand their operations, are finding they can remain in the Sierra
and prosper.

o Polls of Sierra Nevada voters and interviews with Sierra Nevada business owners demonstrate
that the primary motivation for most people to live in the Sierra Nevada is the region’s
outstanding quality of life and exceptional natural environment.

e The 1999-2000 Sierra Nevada Wealth Index shows rising economic diversity, rising personal
incomes, declining unemployment, and new heights of scholastic achievement.

e This increasing prosperity and population increases have resulted in loss of farmland, water and
air pollution, declining biodiversity and unsightly sprawl.

e There are some counties with growing number of children in poverty, declining personal
incomes, low literacy rates, and outdated communications infrastructure. There is a need to invest
in social capital so as to build regional wealth.

e Fire hazard is significant on 45% of the Sierra Nevada landscape.
e Very little old-growth forest habitat remains.

Population and Ethnicity Trends

The Sierra Nevada Region counties contain an estimated 3.8 million people or about 10.8 percent of the
combined California and Nevada population of 35 million people (USDA Forest Service Pacific
Southwest Region. 2001a). Population growth is expected continue at a rapid pace. Between 1989 and
1999 populations in 13 counties in the region grew faster than the California statewide average. Both
Madera and Placer counties had population increases of 40 percent for the period. Only Sierra County had
a net decline in population. Areas of slow population growth (less than 5 percent) were Plumas,
Esmeralda, Inyo, and Mineral Counties.

Tables N2, N4 and N6 in Appendix N in the SNFPA-DEIS show the total population projections by ethnic
groups from 1998 to 2010 and to 2040. Respectively, these tables show total regional population
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projections going from 3.3 to 4.3 and then 6.8 million people, more than doubling of the population in 42
years. A significant increase in the percent of people with Hispanic ethnic background is projected, going
from a regional average of 26, to 30, and then to 42 percent of total population 1998, 2010 and 2040 (see
Tables N3, N5 and N7 in SNFPA-DEIS). The major percentage decline of total population in this period

is from the White, not Hispanic ethnic group, going from 64 to 60 to 46 percent in 1998, 2010, and 2040.

Projections for 2010 indicate that the absolute numbers of elderly people will rise, but the proportion of
elderly people will drop in most counties and remain constant or drop in all subregions. At the same time
the share of the population less than 17 years old is expected to drop. By 2040, the share of population
less than 17 years old will have climbed once again. By this time the 18 counties in the Region will have
populations with greater than 18 percent of the people older than 65 years. Elderly people will be more
evenly distributed among the Sierra Nevada Region counties. In the foreseeable future, the Sierra Nevada
population will not be “graying.”

Employment Trends

The State of California has a large and diverse economy. In 1995 there were over 17 million jobs
statewide. The resource extractive industries (mining, oil and gas, and lumber and wood products)
accounted for about 1 percent of total personal income in 1970 and 1995. From 1970 to 1995 the State of
California added almost 8 million new jobs. The fastest growing sectors, in terms of job creation, were
Services (47% of new jobs), Retail Trade (17% of new jobs), Finance, Insurance and Real Estate (8% of
new jobs), and Government (7% of new jobs). The largest sectors in 1995 were Services (33%), Retail
Trade (16%), Government (14%), and Manufacturing (11%) (Alexander and Rasker 1998)

Appendix O, Table 0.3 in the DEIS (SNFPA-DEIS) provides details about job projections for jobs in the
Sierra Nevada forests and for forest product related jobs in Sierra Nevada communities. This follows the
state-wide trend in that the Service Sector (dining, lodging, amusement related, and recreation) shows the
largest increases. There is modest increase in the number of fire fighter jobs. Jobs for biological scientists,
including foresters and forest ecologists are forecast to remain constant. Logging and forest conservation
jobs may increase slightly in some counties; however the total number of jobs of these types of jobs in the
Sierra Nevada Region is expected to decline. The number of carpentry jobs and precision woodworking
jobs is also expected to increase.
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